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PREFACE 


This volume contains a series of papers all but one of which were 
prepared for the Rtee Policy Conference held at the International Rice Research 
Institute, May 9-14, 1971. The first paper by Ruttan presents a summary of 
the discussion that took place at the conference. The remaining papers with 
the exception of those by Abel and Easter and by Cochrane, deal with rice policy 
in several of the major rice growing countries of Asia. 

The paper by Abel and Easter differs from the rest in that it proposes 
a framework for agricultural policy and program planning. The paper by Cochrane> 
although not prepared for the conference, is included because it suggests needed 
changes in U.S. policy as a result of the increasing food grain production in Asia 
and other parts of the world. 

The papers by Hayami on Japan and by Lee on Taiwan emphasize the 
historical evolution of rice policy. Of particular interest is the contrast between 
the pre-war and post-war policies that have led to current surpluses in Japan. 
Several other country papers provide information on the current problems 
encountered in increasing rice production. Taken as a group, these papers 
suggest that there is still much work to be done in the development and disse¬ 
mination of technology suited to local conditions. India is a notable case in 
point, and Narain writes that "the impact of the programmes to increase the 
production of rice, however, has not been much in evidence so far, 1970-71 being 
the first among recent years when a significant increase of about 2 million tons 
is expected." 

Some countries are having to reconsider current policies due at least 
in part to the impact of the new rice technology. As a result of increased world 
supplies, Thailand must reevaluate its use of the export premium or tax as a 
bargaining tool in international trade. With the exception of West Pakistan, no 
country yet has achieved a large enough magnitude of increase in production to 
seriously reduce domestic rice prices. But the Philippines, which has gained a 
measure of self-sufficiency, is already considering the problems of diversification. 

This limited addition of the papers of the Rice Policy Conference has 
been prepared in multilithed form so that the information could be available as 
soon as possible to those interested in current rice policy issues. The papers 
are presented as prepared for the conference and have not been edited. 


Randolph Barker 

The International Rice Research Institute 
August 1971 
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RICE POLICIES IN THE 1970s: 

A PERSPECTIVE ON THE IRRI CONFERENCE 

Vernon W. Ruttan * 

Introduction 


What rice policies are currently being pursued by the rice producing 
countries of Asia? What are t:he policy Implications of the rice problems these 
countries are facing, or will be facing in the near future? What policy options 
are open to governments in the region? What research related to rice policy 
issues is now being done, and what are the priority areas for policy or policy 
related research? These were the questions which provided a focus for a con¬ 
ference on rice policies held at the International Rice Research Institute 
(IRRI) in May 1971. 

The conference was attended primarily by economists who are engaged 
In research related to rice policy or who are directly making policies. There 
was also participation from members of other social science fields, particularly 
sociology and communications. A number of IRRI staff members from agricultural 
science disciplines related to rice production also participated in one or more 
of the conference sessions. (A list of conference participants Is appended to 
this conference summary.) 

During the first day of the conference, IRRI staff members reviewed 
their approach to research on rice problems, particularly those of rice pro¬ 
duction, and outlined the current status and potential developments In rice 
production technology In Asia. On the second day, the participants discussed 
policy Issues related to farm resource utilization and the distribution of the 
benefits of new technology. The third day focused on the modernization of 
rice processing for domestic consumption and for export. The last day of the 
conference dealt with Issues related to price and fiscal incentives for 
agricultural production and economic development. On the afternoon of the 
third day, participants visited rice milling facilities, Irrigation systems, 
and rice farms near IRRI In the province of Laguna. 

The format of the conference represented a departure from the usual 
system of formal papers and discussions. On arrival at Los Bn.ios each parti¬ 
cipant received a set of papers on rice policy in various countries, papers 
related to rice technology, and reports of research on the economics of rice 
production, marketing, and policy. Each conference session then operated 
as an open forum under the direction of a discussion leader. Professor M. L. 
Dantwala, Director of the Department of Economics, Bombay University (India) 
served as the conference chairman. 

Within this broader perspective, this summary attempts to give an 
Insight Into the major areas of agreement and disagreement rather than a 
precise record of the conference discussions. 


* Head, Department of Agricultural Economics, University of 

Minnesota. 
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mce Technology in the 1970s 


Diffusion of the r.^w rice (and wheat) technology in Asia has been 
extremely rapid during the last s t years (Table 1), The initial diffusion of 
rice technology involved a limited number of new high yielding fertilise ir¬ 
responsive varieties developed by IRRI and national research agencies. These 
varletles are now being succeeded by others which incorporate further advances 
in grain quality,, resistance to pests and diseases, and adaptation to varying 
conditions of water controL and weather (raintaLl, temperature) uncertainty. 
Rice research in the 1970s, at IRRI and In many national programs, will place 
somewhat less emphasis on creating a new high yield potential, Rather some¬ 
what greater priority will be given to realizing the yield capacity that has 
already been identified under a broader range of environmental and economic 
conditions. 


Throughout the conference, a good deal of discussion related to the 
environmental, institutional, and economic conditions associated with per¬ 
formance of the new varieties relative to older varieties. 

Considerable research has already been completed, particularly in 
the Philippines, Indonesia, and India on the performance of the '"first genera¬ 
tion" of new varieties under field conditions. Some discussants emphasizea 
the extremely rapid diffusion of the new varieties in response to their 
substantial yield advantage in areas in which they are well adapted. Other 
discussants emphasized the limitations of the new varieties - lack of adaptation 
to extreme variations in water (under deep flooding, rainfed, and upland con¬ 
ditions), problems associated with disease and peat control, problems asso¬ 
ciated with market quality in domestic and export trade, sand others. 

The IRRI director, R, P. Chandler, Jr,, emphasized the importance, 
for purposes of planning and policy, of assessing adequately the potential 
impact of the varieties that are currently being released cr will be released 
over the next few years. He stressed the usefulness of feedback from micro- 
level studies in guiding further research. He also pointed out the danger, 
in a situation characterized by rapid technological change, of drawing policy 
implications from limited observations based on the performance of the "first 
generation" of new varieties. 

Augustine Tan (Singapore) and others emphasized the difficulty of 
drawing inference for macro-economic behavior and policy from either experi¬ 
mental data or micro-economic observations during the initial stages of 
technological innovation and diffusion. This is clearly an issue to which 
statisticians and economists have not yet given sufficient attention. As a 
result, the macro-economic implications of currei-t or potential technical 
change are not treated with the sane level of analytical and quantitative 
precision as other variables for which more reliable aggregate data are 
generated by national statistical systems. 

The net effect of the discussion of technical change in rice pro¬ 
duction and processing, both during the first day end throughout th«* conference, 
was to reject any simplistic view regarding the characteristics and potential 
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of the new rice technology* There was general agreement, however, that if the 
momentum of the present research effort in Asia can be maintained, rice pro¬ 
ducers will have access to new sets of varieties and production practices 
adapted to a much wider spectrum of environmental and economic conditions. 

An Important area of policy research emphasized by a number of con¬ 
ference participants is the quantification of several technical constraints 
on growth. 


Self-Sufficiency as a Policy Goal 

Several governments in Asia have identified self-sufficiency as a 
major policy goal. The goal reflects both political and economic considerations. 
For most countries of the region, foreign exchange earnings represent a major 
constraint on the capacity to Import either consumption or Investment goods. 

Sven where Imports of rice, or other food grains are available on concessional 
terms, dependence on another country for rice may be political suicide for many 
government leaders, The new rice technology has, in some countries, sharply 
reduced the cost of achieving self-sufficiency, but has at the same time 
reduced the cost of imports. 

There are also several seeming inconsistencies in the self-sufficiency 
policies being pursued. In the Philippines, self-sufficiency in rice apparently 
has great political significance although the growing imports of wheat cause 
little apparent concent. In Malaysia, the high prices designed to encourage 
self-sufficiency in rice production Impose higher labor costa on the notion's 
major export commodities. In India and Indonesia and in some other countries, 
the goal of self-sufficiency has In the past been pursued at the regional level 
at the expense, in the vjtew of some participants, of national economic inte¬ 
gration. These apparent ;j ^contradictions led some portici/umts to view self- 
sufficiency primarily in u political rather than in an economic context. 

Hoyami (Japan) said, however, that the concern with self-sufficiency 
has a national, though perhaps implicit, foundation in the long terra decline 
in the terms of trade between wheat and rice. Before World War II the prices 
of wheat and of rice were quite similar. By the early 1960s, the price of 
rice relative to the price of wheat had increased in both international and 
domestic markets. This sharply worsened the terms on which consumers In the 
rice producing countries of the tropics had access to food grains. It also 
weakened the competitive position of the rice producing countries of tropical 
Asia, in which rice is a wage good that enters directly into the cost of 
producing other (non-rice) agricultural products, industrial products, and 
other goods and services for domestic use or for export. He argued that the 
long run significance of the "green revolution" in rice production for Asia is 
that, if its momentum m be maintained, food grains may again become available 
to the underdeveloped countries of tropical Asia on terms that are aa favor¬ 
able as in the developed countries of the temperate region. The national basis 
of the quest for self-sufficiency becomes more apparent when It is put In the 
context of removing the food-production constraint on economic growth rather 
than when it is cast in terms of self-sufficiency at any cost. 



Discussion of the seif •sufficiency issue can-led o vet Into Che dis¬ 
cussion of two closely related issues - trade and diversification. 


International Trade in Rice 


For nearly 3 years the price of rice has been declining In Inter¬ 
national markets (Figure 1)» Rice trad® patterns have changed rapidly. The 
Jolted States has replaced Thailand as the largest rice exporter. Japan has 
accumulated substantial surplus stocks. The Philippines is approximately ..-all- 
sufficient in rice* Pakistan;, India, and Indonesia have sharply reduced choir 
Imports, these changes lent considerable Intensity to the discussion of trade 
policy. 


the issue of whether a sett of regional trade policies can be evolved 
that are consistent with comparative trade policies received vigorous dis¬ 
cussion. Ruttan (U.S„) argued that agriculture is now a techno logy-based 
Industry rather than a resource-based industry. Shifts in the production 
function are being achieved at a relatively low cost. In this dynamic envi¬ 
ronment the policy implications of traditional comparative advantage arc 
somewhat less clear thaw in a world in which resource endowments represent 
the major source of output growth, 

Sura (Thailand) pointed out that in spite of the rapid technical 
changes in rice production elsewhere in Southeast Asia, there can be little 
doubt that Thailand, where farmers have received less than SSO a metric ton 
during the last crop, remains a low cost producer. Noting the high prices of 
rice in Japan and the U.S., he claimed that the major source of distortion in 
price and trade relationships, at least up to 1970, has been the domestic 
price and trade policies in Japan and the U.S, The iaaue of whether Japan and 
the U.S. will be content to act as residual suppliers or will be major com¬ 
petitors in the international rice trade was regarded as a serious handicap 
for Aslan countries as they try to plan national rice trade policies during 
the next decade. 

Again the question was debated of whether rice trad® policy is 
amenable to economic analysis or is subject primarily to political considera¬ 
tions. In spite of considerable skepticism, a view was expressed that present 
policies do reflect, to a considerable degree, the economic circumstances 
in which countries find themselves. The options available to small countries 
are clearly different from those available to larger countries. Thailand and 
Nepal are price takers in the export markets \ they remain concerned with 
maintaining the volume of their exports in epite of adverse price movements. 
Malaysia and Korea continue to talk about self-sufficiency but have not yet 
been willing to impose the full costs of achieving self-sufficiency on their 
consumers, The Philippines, Indonesia, Pakistan, and India - where the 
proportion of the rice crop imported has now declined - Indicate a major 
concern with stabilization policy. In the U.S. and Japan, the relatively 
high support prices for rice are viewed aa part of the political cost of 
other policies which have greater national priority then efficiency in rice 
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production. The conference reluctantly, and with considerable criticism, 
accepted the conclusion thot neither Japan nor the U.S. is likely to bring 
production capacity In line with domestic consumption In the near future. 

It was also generally conceded thot the rice export market would 
remain depressed in the immediate future. There Is a general tendency for 
wheat prices to move more In line with feed grain (corn and sorghum) prices 
than in the past, and it is possible that the gap between rice prices and 
wheat prices will continue to narrow In lntematlonol markets. But In view 
of current rates of growth in population and per capita Income, there was 
concern that pressure on food supplies might again emerge as a serious issue 
by the end of the decade. 


Agricultural Diversification 

The emerging potential in some Aslan countries to expaud rice- 
produclng capacity more rapidly than the growth In demand raises Important 
problems of resource adjustment at least for the immediate future. If signi¬ 
ficant growth In rice exports Is unlikely, the growth dividends from higher 
rice productivity must be taken through some combination of lower rice prices 
in domestic market and a shift of resources to the production of other 
commodities. 

It was pointed out, however, that there are serious obstacles to 
diversification. Much of the rice production in Asia Is in the great river 
valleys and deltas where water control and climate preclude the production 
of alternative crops. It was also suggested that a shift of resources from 
rice to other crops Implies a type of resource adjustment that rich countries, 
such as the U.S. and Japan, have been unwilling to make. Can we assume that 
resource use is less rigid in the developing than in the developed countries? 

There was rather general agreement that resources could be substan¬ 
tially readjusted through diversification, particularly in some upland rice 
areas and in some highly developed irrigated areas. Moat countries have 
already experienced some diversification though not under as intensive systems 
of management as in the crop diversification studies now under way at IRRI. 

The pace of diversification will reflect not only the rate of growth 
of productivity in rice but other constraints operating on both demand and 
supply. On the demand side, the growth of per capita income limits the 
ability of the market to absorb other crop and animal products. Economic 
policies which distort price incentives in favor of rice (Japan) or against 
rice (Thailand) also have important implications for diversification. It 
does appear, however, that at present income levels consumers will be reedy 
to use a large part of their higher incomes to improve the quality of their 
diet. If both rice and alternative crop and livestock products can be made 
available at lower real prices, this tendency will be reinforced by the 
relatively high price elasticities. 


On the -supply ri'iz, tha potential foe diversification Is limited by 
f he devcnCiprxr.rit of improved "ec! analogy tot alternative crop ;,r.d animal pro- 
'uctHon, by ’*» "3 ©J "wit! .,■ ot.i : . control, and by th- f :^ r . thnft rice in many 
-.rain it- ,m .'ubslfrtence «vt o ooc.s’eicia 1 crop. If pri?.i ;-!••£ ey of rice (and 
other food grain.".) continu>'^ to advance satisfactory''... . c.r,r research resources 
ihould be u*ea 1 loeoirod to waV-t the- production of i :ibA _• proteins, green 
vegetable^ flo*! fruit?' D .feed greias, and livestock cirfoiene. 

In «:ie dioeussion o£ diveraif lent Ion, Mother - A!5 f ) placed particular 
•;::<rih.if«1.3 on the development and management of water ro.v-ourevs to achieve 
•jr^aireT envltmnuc^ntffll control, hie argued that an appropriate- development 
»!';;:ivCgy would a In for neutral policies with respect to she- commodity cotnpo - 
>l \ ; on j’ 1 agricultural output. Future Investments In v'«tcr control -- Irrigation 
con oralnagc -- should provide potent La! flexibility in cropping pattern to take 
advantage of future shifts io dtewiod and technological opportunities. 


^.de-rul nation 1 at ifarcdtoct and Iitasm r’iark^t^ 

The Mission on «toderuirtitioo of processing and distribution systems 
focused primarily on two issues : cconoalit. ot scale in processing, and the 
•ipp.opi inte re la of the public •'ccfcor in marketing and distribution. 


Ihc initial discuss ton v*s characterised by considerable confusion 
with ret,poet to the dichotomies - large vs, small and mouern vs. traditional - 
ns applied to the milling industry. 1f?e Issue, as It finally emerged, centered 
on the question of the gain in milling efficiency and product quality in a 
largo modern facility (25-30 tons/hour): as compared to either the existing 
(holler and she!let) Kraal! aiill.s Cl -» ton-;/hour) or the modern small scale 
mills now in the development stage. ftawir»lcy (IKIDP-Philippines) stated that 
the ex!s-tlog -j.voll scale mills, when properly operated and maintained, are 
relatively efficient. Khan (iRRi) indicated that development work now under 
way suggest.-. ihat the efficiency of .-small scale drying and milling operations 
car. be improved. Lole (India) underscored the loss in efficiency in large 
scale facilities resulting frue higher assembly cokCs and deplored the social 
inefficiency of substituting capital-intensive milling and warehousing facilities 
for more labor-intensive systems in economies where labor to relatively cheap. 


icre) 


Ihc view eoterged, both mraong the economists and engineers, that the--, 
is a role for large modern drying, milling, and storage facilities to handle L\U 
the export erode. Blit with this exception a dg«c.entra li ze d—system ( /jn 

is l ikely t o b e more efficient boi t ^ economically and soc ially. 




It v.as also observed by Ructan (USA) that the growth dividends from 
improvements in the product marketing -system would under any citcumutances 
be relatively small except where substantial fgeg ort oj tpi nririin-itiaa_exiated . 
Available evidence suggests that in c,-o.:t countries of the region the private 
sector hoii performed much more effectively than is frequently assumed. It 
was suggested that there is an ic-.^o.tsnt vole for the public sector in the 
ebi^ulii) i)dK,uv iji u-.. onforcetuCnt ci grades .omc! ^tsistdard' , in Vh~ pr'-vi?» ion ci 
market newt?, and In the stabilisation of producer and consumer expectations. 



Discussion about the modernization of factor markets (seed, fertilizer, 
pesticides, credit) emphasis, d the relative under-development of factor markets 
censored with product na '.‘kc t \. Golden (IRSl-Cc-y Jon) , in particular, emphasized) 
he constraints on producer response to the new varieties which are imposed by Xy T~ — 
ho lock of development of factor markets capable of making Inputs available <3 
..n rural areas. 


tn addition to the issues involved in chc uoatmization of the mor- 
: cting system, the issue of price supports and sub .idles in factor and product 
i arkets was examined closely in several of the conference sessions. There was 
mineral agreement that: in most countries,, particularly those in transiticr. from J 
leficits to self-sufficiency or to surplus status, buffer stocks could play an > 
’important role in stabilizing prices and price expectations in producer and ™ 

consume-r markets. Serious reservations were exyre&s-od about the financial and 
.idi jlnistrative capacity of governments to manage t-Cabi licet ion schemes in which \ 

'*ho differential between floor prices and ceiling prices is so narrow that a * ] 

ub-tantlal share of total product is either acquired by or moved through public-^ 
rhaniidr. Representatives of two exporting countries, Tr^-lond and Nepal, 

.hat their countries were so dependent on prices in external markets chat sr.y 

1 /e«i: would be very . 'fe-r&til 


(ttempt to stabilize prices between ’’good’' and “bad 1 ’' yei 
' xperssivc both financially and in terras of real resource- 




i r 


c$A0l 


Dcsai (India) Indicated that he has ecr.eluded from his research, that 
.i r ico represent an effective device for speeding the rate of diffusicn 
if now varieties and a* soeiated technology. ’ /' 


There was also considerable discut-sio'. on the effectiveness of input 
naikct subsidies vs. product market price supports in facilitating the adoption 
of new technology. Park (Korea) argued that ft is useful to distinguish 
between (a) production practices that depend only on better knowledge; (b) pro¬ 
duction practices thrt ire unbodied in inputs purchased from the industrial 
sector; and (c) production practices that are dependent on public infrastructure 
development (such as irrigation development), he contended that subsidies on 
inputs arc less expensive than price supports when the constraints on pro¬ 
duction con be overcome- through the purchase of inputs from the private sector, 
-.owevet, if such subf.idic:t> are continued for more than a few years, their 
effects on the marketing system and on public .-idiainistration will become costly. 


Desai (Indie) challenged the view that iertilizer should be subsidized 
at all. He argued thufc his own studies shoved that when fertilizer is intro¬ 
duced it flows first to the crops that are of highest value and only late to 
lowci VOlus crops (such as rice). He stated that for such crops, technical 
chcmg*. , leading to a steeper fertilizer rer.pcnse curve are much more signifi¬ 
cant than modest changes in the factor-product price ratio. There was a , 

coOwC ti-.us that generalizations with respect to factor -product price ratios 
had P' 1 given sufficient attention to the technic al response of varieties or •— 
'-M ^rop:; to fertil ization. There was general agreucont ~i ha’F'IrTToth factor~and 
j.rcTTUcT markets - the farmer would be better served by efforts to create a viable 
asorkf-tir.g system by attempts to use fee cot and product markets to achieve 

CMjUlty Cb jcCuIvCC« ih/ J ►ISr. fr* fpS-tf? ftAa^ n^i/^ \ rnOTP 

difficult to follow under democratic than under more authoritarian regimes. 
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Tachn tea i Changes a rid Incctx: hi s ■:£ [ I n \ <m 


The implication? cf fch<_ new rice technology fo r Lacnc.c di^tr ?irn :tor> 
in rural areas were discussed auring the second conference session ar.d caret gee 
as a major Item of concern irhi' .ughout Che conference. 

On the basis of Che qucieionncirc'. filled out by the participant*? 
before the conference, Mufcyeno (Indonesia;' suggested four generalizations 
with respect to the Jncotac distribution effects of the new cereals technology 
for which he found fairly widespread acceptance: 

~ y ** v p -h,y« . 

(a> That the new technology has resulted in cheaper rjgg ^ 

g goduc^ ion, bet ts at it lee,- n ot.. negessarlb miaan 
hig her r.»nl -j^cc-ji c or greater benefits to all concarne 
especial‘‘ha v;ice producers• 


■ £> ; C r 


_ d-fT 

thec_Siaal-l^r--i^3xo rr „ which means nr. in th e ^ l £ < r~^ j ' r{ * M 

d isparit y In Incc.nc d latr»ho, ion. \ 


(b> That tYc-. l 5 .ndMwr .er and the Is pger fa rmers r eceive a 
large^-htrtie—-aK5~ grea tag hq^ af-f-r-ts thar. fc*.u; l en nnt or 


(c) That the n ow technol ogy deer- not alleviate but even ,j£i;v 

aggrava of on- and under-employm ent 
In the rural areas btcam^c- jo enco urage,-- Tore , n-j^rj 


racchani^a^ior; in agrlcuA :uvc * 


i i 


(d) That the general KsialltteS'* cf landholding makes it ' 

Impossible to measure Che farm viability by ric e 
pro duction - alone. 

There was, however, substantial disagreement with ail four hypotheses. / / 
Chandler (IRRI) said that all fo ur could be rej ect ed for Che Philippines. ^ ' ‘ 

Rutton (USa) said he would accept only the first part cf hypothesis (a) re¬ 
garding cheaper rice production, he criticized hypothesis (b), asserting 
that the new technology ia neutral with respect to scale but not with reopecc 
CO such institutions as land tenure, credit sources, village power structure, 
and others. He noted that political oroblems may have been increased because 
of the new technology as the several social clas.-jcs aid iconrmic interests 
try to gain access to or control ever the new income ‘•creams' resulting from 
application of the new technology. 

hypothesis (c) was questioned by (India) and Hooker (IKkj.). rac 
cited Indian data for 196&-1969 shewing rising employment and real wages in 
areas that had adopted tns* new technology. He foresaw r,v. Increased demand 
for d-aft p.-.wer, and felt thrt although the structure of employment might 
change , the total mnn-heurs employed would net. Barker cited the stable 
detrend for labor In Central Luzon in spite of new technology. 
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On Che general effect of technology on equity, Ladejinsky (IBRD-India) 
cited the experience with wheat in the Punjab. With new technology, land 
values and land rents rose. Tenants found it difficult to remain as operators 
and began to be displaced and converted to agriculture' laborers. Even in 
relatively developed areas where agricultural labor has gained from the new 
technology, there may be increasing mechanization and consequent problems in 
the future. Finally, access to credit was difficult for tenants and owners 
without ownership certificates. However, Dantwala (India) and Desai (India) 
.<rgucd that attention should be placed on the absolute gain to the snail farm 
from new technology. Rao (India) disagreed, saying that s tanda r daof equity 
are offende d w hen the relative snare of large farms in total income is increased 
even though small farms also gain in absolute terms. 


Mangahas (Philippines) observed that the inajor income distribution 
•problems occur within the rural sector and within the urban sector rather than 
between sectors. Dantwala said that with resp-ct to the incomes of laborers, 
whether rural or urban, the most effective way to improve the income distribu¬ 
tion is through a sufficiently rapid rate of frcductlvity growth to permit 
:he output of agricultural products to expand mee rapidly than growth of 
demand. The effect would be a decline in the r- =•' prices of food to rural 
laborers in urban and rural areas. Falcon (L'£-0 ergued that in view of current? 
population growth rates, large works programs ai-. In rural areas to ( 

absorb the une.-ploved and dampen 


Perhaps the only level of agreement that \aar reached In this discussion" 
Centers around Mosher's (ADO) assertion chat growth involves a continuous 
disequilibrium. Technical changes lead to new income streams (that are dis¬ 
tributed differently than earlier sources of grewth. ? society that achieves 1 
viable economic, social, and political development E,uafc institutionalize 
transfer mechanisms and redistribute the income a creams in a tanner that will 
'V^reduce the social and political stress rests Itingyfrom development. 7U&- 

Vrzdfe . ji. »» i- ^vi _>/; a . ' 


>Jb 

QCC&TW* l 

* 


Implications for H eco^rch 


-C , ce n -< ig'^Uc. 

o(j^^ IsTL 


VWV , ^Jf p 


In assessing the implications of Ihv lice price policy conference io v 
further research, it seems reasonable to that: 


(a) During the 197Cs s it will becor.c feasible l o shift away frocn a 
primary pciicy objective of simply erecting food meeds to cne which evaluated 
national investments in agricultural development in terms of contribution to 
national economic growth 9 the wel fare of agricultural pvaduicers, and the 
generation of employment 0 

(b}» The materia l and human re soure ga available for organizing pro¬ 
grams and projects wUlcontisiue to be a Kfljok* lim itation in achieving 
agricultural development objectives, though clearly this ic le&s serious than 
in the 1960s. 


I3x 
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(c) The substitution of formal quantitative Information and analysis 
for less formal qualitative Judgments in economic policy and planning has a 
relatively high pay-off in achieving development objectives. 

There seemed to be agreement that two areas of research deserved 
particularly high priority: 

Cl) Research designed to identify and evaluate quantitatively the 
technological investment and institutional constraints on growth of agricul¬ 
tural output. This research Is essential If research resources, capital 
investment, and planned institutional changes are to be directed into high 
5ay-off areas. 

(2) Research related to the resolution of conflict s arising from 
the* distribution of the new income streats resu 11ing from technical and 
institutional change. The design of economic policies chat are consistent 
with economic viability in factor and product markets and that distribute the 
joins of progress in a manner consistent with viable social and political 
development represents an important challenge to economic, social, and 
political innovation. 

There was considerable disagreement about the skills and perspectives 
which economists must bring to this task. There was general agreement that 
the traditional pattern of academic organization of professional resources 
in the West, and in institutions based on Western models, wastes professional 
manpower. There also was disagreement about the role of the economist, as 
an economist, in the political process. 



Table 1. Estimated area planted in high-yielding varieties (H¥V) of rice and wheat 
in West, South, and Southeast Asia. 




Rice 




Wheat 


1966/67 

1967/68 

1968/69 

1969/70 

1966/67 

1967/68 

1968/69 

1969/70 
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Turkey 





1 

420 

1,430 

1,540 

Iran 


J 





25 

222 

Afghanistan 





5 

54 

302 

361 

Nepal 



105 

123 

16 

61 

133 

186 

West Pakistan 


10 

761 

1,239 

250 

2,365 

5,900 

7,000 

East Pakistan 

1 

166 

382 

652 



20 

NA 

India 

2,195 

4,408 

6,625 

10,800 

1,270 

7,270 

11,844 

15,100 

Ceylon 



17 

u5 





Burma 


8 

412 

356 





Malaysia 

104 

157 

225 

316 





Laos 

1 

3 

5 

5 





Vietnam 


1 

100 

498 





Indonesia 



488 

1,850 





Philippines 

204 

1,733 

2,500 

3,346 





Total 

2,505 

6,486 

11 s 620 

19,250 

1,542 

10,170 

19,654 

24,409 


Source: Dana G. Dalrymple, Imports and Plantings of High-Yielding Varieties of Wheat and 
Rice in the Less Developed Nations . Foreign Economic Development Service, U. S. 
Department of Agriculture, in cooperation with Agency for International Development, 
(Washington, D.C., Jan., 1971), pp. 35, 36. 
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Fig. i. The Thai export price of rice 5% broken, parboiled 10%, long gram, white broken 
25% super and white broken A.l super. F.O.B. Bangkok. 
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Agricultural Development Planning and Program Evaluation with a 
Focus on Regional Restraints 

Martin E. Abel and K. William Easter 0 

I. Introduction 

There is now general agreement among development economists,'^ 
development planners, and economic policy makers that agricultural de¬ 
velopment must be an integra L-Pasi -of total economic developme nt in the 
poorer countries of the world. Further, there is a growing recognition 
that growth in agricultural output (total or per capita) is not the whole of 
agricultural or economic development. How such growth is distributed \ 
among regions of a country and among different classes of people, and the 
social costs and benefits of such growth are also important components of 
the development process. There are many instances of "growth without / 
development" in the history of world agriculture, where for short periods \ 
of time agricultural output of a country increased at a rapid rate only to be 
choked off because either (a) the private and social cost of such growth was 
excessively high and resulted in inefficient use of resources which could 
not be sustained for a long period of time, or (b) the growth was not suffi¬ 
ciently widespread to create a continuously growing demand for the output-— 
of agriculture sector.!/ 

It is also increasingly recognized that sustained agricultural deve¬ 
lopment must be fed by a constgut^flow of technological innovations adapted to 
local ecological conditions and economically viable in terms of both private 
and social costs and returns [22]. Not only must there be the capacity to 


* Martin E. Abel is Program Advisor in Economics, Ford 
Foundation, New Delhi, India, and Professor, Department of Agricultural 
and Applied Economics, University of Minnesota. K. William Easter is 
Consultant, Ford Foundation, New Delhi, India and Associate Professor, 
Department of Agricultural and Applied Economics, University of 
Minnesota. 

1/ For a good discussion of economic policy considerations in 
translating a technological innovation into a dynamic force for economic 
development see [30]. 



generate new technology, but changes must be made to improve the physical 
and institutional environment in which the new technology is to be used. In 
some cases, the new technology will create the demand for such changes. 

In other cases, the changes in the environment may have to be made prior 
to the effective use of the new technology; e. g. the requirements of new 
rice and wheat varieties for controlled use of water on farmers' fields. 
Furthermore, in some areas the improvement of the physical and institu¬ 
tional environment can lead to rapid increases in agricultural output even 
in the absence of new technology in the form of better crop varieties. These 
improvements in the environment will also accelerate the adoption of better 
varieties when they come along. ^ Thus, investment planning and bringing 
about a variety of institutional changes are also critical components of the 
agricultural development process. 

A sine qua non of sustained agricultural and economic development 
is a comprehensive set of forward looking agricultural policies. 

"If one were asked to pick a single factor as the most 
common cause of a low rate of growth, it would have to be 
the absence of a vigorous agricultural policy. Agricultural 
stagnation is the main constraint on the rate of growth /of the 
economy/. It keeps down the living standards of the great 
majority of the people, and in restricting their purchasing 
power, restricts also the scope for industrialization. 

"Any agricultural policy must be comprehensive; agri¬ 
culture is a complex industry both in structure and require¬ 
ments. It is not possible to consider only direct 'on farm' 
requirements, for these soon reach out into sources of input 
supplies, credit facilities, price policy in relation to general 
inter-sectoral problems, infrastructure — research and 


2 / See /34/. In the period 1952-53 - 1964-65, prior to the introduction 
of the high-vielding wheat varieties, the Punjab had an average 
annual rate of growth in total crop output of 5. 56 percent with in¬ 
creased area growing at 2. 06 percent annually and pi*oductivity 
increasing at 2. 86 percent annually. Increased inputs of water, 
fertilizers, labor, and farm powe*, land development and improved 
management by farmers were among the more important sources of 
growth in crop output. These and other improvements provided the 
favorable production base that permitted the very rapid adoption of 
the new high-yielding varieties of wheat during the latter half of the 
1960's, 



extension as well as road transport and markets and major public in- . 
vestments such as irrigation facilities — and, notjeast, needed 
foreign exchange resources. " /12, pp. 101 and 109/. 

One should be concerned not only with the "right" agricultural policies, 
but also with their efficiency in achieving development objectives. Here, 
both the content and timing of policies and programs are important. Scarce - 
development resources should be allocated over time in ways which increase 
agricultural production, impiove the distribution of the benefits from in¬ 
creased growth in output, and increase the supply of physic al and hum an 
c apita l required for sustaining future growth in output and productivity. __ 

In this paper we present an approach to agricultural development 
planning and program evaluation which provides information and analyses 
on a continuous basis that would (a) lead to a better integration of research, 
investment, and policy and administrative decision making; (b) bring into 
sharper focus the nature, extent and location of agricultural development 
problems; and (c) identify which sets of development resources are most 
appropriate for solving these problems. 
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II. The Model 
A. The Basic Approach 

It is important for efficient agricultural policy and program formu¬ 
lation and implementation to be able to identify (a) the key factors holding 
back agricultural development; (b) where these forces are operating; and 
(c) what types and amounts of development resources and the amount of 
time which will be required to eliminate or ease these restraints to de¬ 
velopment. Assessing the economic and technical feasibility of eliminat¬ 
ing these restraints is an integral part of the work. 

The basic approach discussed in this paper for analyzing, planning 
and programming agricultural development would be a tremendous help 
to decision makers at the local, state and central levels of government. 

It should provide the base for regional and local planning with realistic 
expectation for the time and resources required to solve problems. This 
approach can be used at any existing stage of development to determine 
regional restraints, alternative solutions, and the time and investment 
required for program impacts. It would provide a firm basis for design¬ 
ing and operating developmental programs and research to deal with 
specific regional problems. In other words, it would help local, state 
and central officials to decide which programs are best designed for each 
region and focus programs on the priority problems. 

The basic idea is to facilitate the identification and solution of 
major agricultural development restraints by dividing a country or coun¬ 
tries into regions based on the natural, human and capital resources. 
Restraints to agricultural development can be thought of as those aspects 
of the agricultural production and marketing process that are slowing the 
growth in agricultural output and income, or the improvement of the 
distribution of income. We have grouped these restraints into eight 
categories: (1) water and land management, (2) provision of rural infra¬ 
structure, (3) farmer incentives and institutions, (4) agricultural research, 
(5) education and training, (6) provision of inputs, (7) markets and inter¬ 
national trade, and (8) employment. Each category includes a number of 
restraints which will be discussed later. But they include such things as 
inadequate roads, shortage of electricity, inadequate supplies of credit, 
land fragmentation and lack of proper water control. 

In delineating regions a number of variables should be considered 
and the weights assigned to these factors determined. Factors such as 
the variation in land characteristics, climate, topography, availability 


22 



of water, structure of factor and product markets, education, culture, 
population density, and the nature of supporting institutions such as land 
tenure arrangements, credit institutions would be used to identify regions. 
In selecting factors for identifying these regions, which will be referred to 
as agro-climatic regions, the emphasis would be on those restraining 
agricultural development. Each region needs to be reasonably uniform 
with respect to the variation in factors affecting agricultural development 
but still be large enough to encompass a significant part of the country's 
agriculture. There will obviously be a trade-off between the size of each 
region and its homogeneity. Furthermore, each agro-climatic region 
does not have to consist of one contiguous geographic area; it can be 
composed of several similar yet geographically separate areas. 

Once the regions are tentatively delineated through the use of 
existing data, the next step is to more clearly define restraints in each 
region through more detailed study and analysis. This would involve 
the analysis of alternative ways to ease or eliminate each restraint, in¬ 
cluding the time period and investment required assuming certain actions 
are taken. These restraints and regions may not be static, but may 
change as progress is made in eliminating some restraints and as re¬ 
search indicates that other restraints and regions are more relevant. 

For example, the major restraint may have initially been identified as 
the lack of a suitable rice variety. But, subsequently with the develop¬ 
ment of better rice varieties, better water control may become the most 
important restraint and different regional boundaries may be more rele¬ 
vant. 


The concept of regionalization according to a set criteria provides 
a basis for isolating restraints to agricultural development at a more 
micro level. Alternative solutions can then be related to specific res¬ 
traints within a local context rather than to some vague national or Asian 
problem. The regional restraints can be aggregated to provide a set of 
national or Asian restraints, but these restraints will be region specific. 
For example, the lack of drainage on heavy clay soils during the monsoon 
season might be a restraint in regions 2, 4 and 6 in India and regions 3 
and 10 in Thailand. Thus when one deals with national or Asian problems, 
they are related to specific regions. 

There will be some restraints, however, which are national in nature 
such as the level of commodity and factor prices, or the availability of 
certain inputs such as fertilizer. However, it is also conceivable that the 
intensity of these national restraints will vary among regions depending 
upon the intensity of agricultural production, use of inputs, and the 
commodity output mix. 



B. Definition of Agriculture 


We define agriculture to include a broad spectrum of activities 
essential for sustained agricultural development. For purposes of 
development planning and program evaluation we would irclude in our 
definition of agriculture :—'' 

(1) The numerous activities involved in the production of 

food and fiber from the land; 

(2) The factor markets supplying production inputs to 

farmers; 

(3) The product markets handling the distribution of food 

and fiber, including imports and exports; 

(4) The set of public institutions responsible for the genera¬ 

tion and dissemination to farmers of new production 
technologies; 

(5) The set of public institutions responsible for the formu¬ 

lation and implementation of agricultural policies 
and programs concerned with pricing of inputs to and 
outputs from agriculture, land tenure systems and 
their implementation, regulatory activities dealing 
with indentification and preservation of qualitative 
characteristics of agricultural products as well as 
certain production inputs; 

(6) And finally, the set of public institutions responsible for 

public investments which have a direct impact on agri¬ 
cultural production such as irrigation and drainage, 
soil conservation, transport, power, etc. We are not 
concerned here necessarily with the totality of some 
of these other sectoral areas, such as power, or 
transport, but with those components which are criti¬ 
cal to the sustained development of agriculture. 

Admittedly, this is a broad definition of agriculture. But, on the 
other hand, a modem, progressive agriculture is a complex sector and 
planning its development requires the systematic integration of an ex¬ 
tremely large number of private and public activities /29/. 

The process of dealing with a complex agricultural sector can be 
greatly simplified if, within a framework of national policy goals and 
objectives for agricultural development, critical restraints can be identi¬ 
fied, and the technical and economic feasibility of easing or eliminating 


3/ The definition of agriculture employed here is very similar in scope 
to the oneused by Crawford in defining the content of agricultural 
policy /12/. 
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these restraints determined. One would then analyze the benefits and 
costs of alternative policies and programs where the time and invest¬ 
ments required to eliminate key I’estraints are explicitly treated under 
each alternative. Agricultural development planning can be done not 
only at the national level, but also in terms of agro-climatic regions or 
combinations of regions within which, for any given planning period, a 
relatively few factors may be critical in holding back agricultural de¬ 
velopment. Naturally, the mix of these factors will change with time; 
as some restraints are eliminated, others will come into play. 


C. National Policy Goals or Objectives 

Almost every nation has a set of goals which are either explicitly 
or implicitly stated. Some of these goals are directly developmental in 
nature; some are not but have indirect implications for directions and 
patterns of developmental efforts. Further, while many nations may 
share the same set of goals, the relative importance of each goal can 
vary widely among nations at any point in time and for any one country 
over time. Thus a country’s long-run goals or targets should be viewed 
With some degree of flexibility with respect to the relative weights 
assigned to each goal. 

In a broad sense almost every country is committed to such 
general objectives as improving the economic well-being of its people, 
improving the qualitative aspects of life such as education and health, 
preserving the social and cultural identity of its people, preserving 
(or attaining) its sovereignty within the community of nations, the defense 
of its people against outside aggression, and the maintenance of law and 
order. Increasingly countries are treating many of their goals and the 
process of goal attainment in an explicit and increasingly detailed manner 
through the process of formal development planning. Where possible 
goals are translated into q uantifiable targets for givenjjme .perio ds. 
Attention is also focused on the instruments which a country can use in 
achieving these targets. And, as the process of planning becomes more 
detailed, recognition_is given to the fact that there may be inherent con¬ 
flicts among goals /8/ and that planning (and development) in some respects 
is a process of conflict re s olutio n. For example, there is the inherent set 
of conflicts in development activities growing out of classical problems of 
resource allocation among sectors of the economy, within sectors, and 
among groups of people. Further, there maybe conflicts among non- 
developmental goals and the developmental ones. For example, national 
defense considerations may dictate the allocation of resources for defense 
purposes at the expense of developmental activities; or, developmental 
expenditures may be made on low productivity proiectsjaecause they have 
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important defense implications, such as the settlement and guaranteed 
well-being of people in sensitive border areas. Another illustration is 
the maintenance of certain social groups within a country in their historic 
and cultural setting because society is against the destruction of their 
cultural values. 


Some development economists argue that all or many of these goals 
and values can be explicitly quantified and postulated in the form of a 
well defined objective function which can be optimized subject to avail- 
able resources and certain other constraints. While this may be theoreti¬ 
cally possible, we know of no case where this has been done for a nation 
in any significant way. But this is not the important point. What i3 
important from the point of view of this paper is that in considering the 
development potential of a particular area of a country such as an agro- 
climatic region, or the potential of the whole country, recognition is 
given to the developmental and non-developmental goals or targets of a 
country. 

Thus, when we consider questions related to the level of agricul¬ 
tural output, the product mix, the division of production between domestic 
use and export, and the distribution of production, income and employment 
we should have a fairly clear set of national objectives in mind. Similarly, 
when it comes to evaluating the questions of efficiency and productivity of 
investments in both the private and social sense, a variety of parameters 
like interest rates, social and private discount rates, factor and product 
prices — nominal^ real and shadow prices — will have to be explicitly 
dealt with /1G, 2G/. 

While this paper focuses on the development of a systematic frame¬ 
work for evaluating agricultural development and identifying key areas of 
needed research, education, and investment, we assume that this is done 
within a framework of national goals and objectives. Neither time nor 
space permit more detailed discussion of these broader questions. But 
for the purposes at hand, this is not necessary as long as the reader re¬ 
cognizes the important inter-relationships between our interest in the 
agro-climatic region approach to evaluating present and future agricul¬ 
tural development activities and the broader issues of growth, development, 
and non-economic goals and objectives. 

What is of direct relevance, however, is the formulation of policies 
and programs which are the means by which national goals and objectives 
are obtained and for which information and analyses are required. An 
identification and analysis of critical restraints to agricultural development 
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on the basis ol agro-climatic regions can provide the informational and 
analytical inputs for efficient and effective policies and programs .— 1 ' The 
analyses and basic information about each agro-climatic region would be 
made available 4 o policy makers and program administrators. Within a 
given political and administrative structure, key decision makers could 
use the new information to achieve a more efficient allocation of develop¬ 
ment resources. These decision makers are subject to a variety of 
political and social forces at both national and regional levels. In a 
practical sense, these people are the ones who must decide on the rela¬ 
tive importance assigned among economic, social and political considera¬ 
tions nationally as well as among regions. Short of the development of 
a comprehensive objective or social welfare function, providing key 
decision maker with better information and analyses along the lines dis¬ 
cussed above should lead to a better allocation of developmental resources. 
This would come about as a result of more sharply defining problems 
(restraints) and alternative solutions which, in turn, would lead to the 
selection of investment possibilities with higher social returns both 
within and among agro-climatic regions. 


4/ For an excellent discussion of the role of policies and programs 
see /II/. 
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in. Taiwan: An Example 

One of the most advanced models of agricultural development plann¬ 
ing in Asia based on agro-climatic regions is to be found in Taiwan, A 
brief description of this experience—'provides a useful illustration of how 
our proposed model can be used to considerable advantage. 

As far back as 1950,_seven agricultural regions were systemati¬ 
cally defined in Taiwan /10/. These have been expanded to 13 agricultural 
regions as Taiwan's agriculture has become more complex, illustrating 
i,.e importance of allowing for changes in the boundaries of agro-climatic 
region over time as a result of changes in restraints. These regions 
were defined on the basis of the following information: topography, 
climate, soils, stage of land settlement, cropping patterns (acreage, 
yield and production of different crops and intensity of cropping), forestry, 
density and characteristics of the population, size distribution of farms, 
tenancy characteristics, livestock numbers, irrigation, electric power, 
and transport. 

The agricultural research structure in Taiwan conforms in large 
measure to the needs of each agricultural region. At the apex of the 
agricultural research structure is the Taiwan Agricultural Research 
Institute in Taipei, under the Provincial Department of Agriculture and 
Forestry. Related to this central research institution are a set of 
10 Agricultural Improvement Stations; one for livestock, one for vege¬ 
tables, one for horticultural crops, and one each for the (original 7) 
agricultural regions. The location and research program for each 
Agricultural Improvement Station were, in large measure, determined 
after the agricultural regions of Taiwan were first defined. 

The Agricultural Improvement Stations are concerned with the 
adaptation of basic research results coming from the Taiwan Agricultural 
Research Institute to the conditions within each agricultural region. And, 
the research subjects at the Taiwan Agricultural Research Institute are 
based on problems that are identified in the agricultural regions. The 
typical organizational structure for the Agricultural Improvement Stations 
includes programs in crop production, livestock production, seed multi¬ 
plication, and farm management. Furthermore, within each agricultural 


5/ We are indebted to Dr. T. II. Lee, Mr. C. H. Luh, and Mr. C. T. Cheng 
” of the Joint Commission on Rural Reconstruction for the information 
presented here on Taiwan's Agricultural Development Planning. 



region there are farmers associations in each township. The A gricultura l" 
I mprovement Associatio ns work closely with the Farmers Associations in 
adapting and extending new agricultural practices. 

There are also 24 Irrigation Associations in Taiwan. While their 
programs ami administrative structure are independent of the Agricultural 
Improvement Stations. there is close coordination between the two sets of 
institutions on matters concerned with the complex of water use and crop 
production. 


For certain new crops, research is done by the Taiwan Agricultural 
Research Institute and the extensions of results to the farmers is done 
through marketing cooperatives and the Farmers Associations. 


At the natio n al level, the National Planning Committee, the Joint 
Commission on Rural Reconstruction, and the Department of Agriculture 
and Forestry have responsibility for national agricultural policies and 
planning. Full use is made of the agricultural regions and the decentralized 
research and extension structure to determining public resource allocations 
and agricultural development priorities in different parts of Taiwan. Two 
examples of current efforts in Taiwan illustrate how this "system" works.—/ 


The Joint Commission on Rural Reconstruction is preparing a set of\ 
long-term demand projections for both domestic and foreign demands for 
agricultural produces. At the same time, studies are being conducted within 
each agricultural region on the production potentials for different agricul¬ 
tural commodities. It is intended that these two sets of studies will provide 
a basis for making allocations of agricultural development resources by 
Government to eac 1 ' of the agricultural regions. As an illustration, in the 
future developme”' of lives’ock production, iuvesimen' preference is 
being given to the drier, "on-irrigated areas in order *o maintain balanced 
growth in outpw a"d incomes among regions, J 


Another example, is a current study of farm mechanization. In 
recent years, t u e real wage rate in agriculture has been growing rapidly 
as a result of rapid growth in non-farm employment. In the absence of 
suitable farm mec^aniza ion, the rapidly rising cos' of labor in the farm 
sector would lead ’o a decline in agricultural production. In response to 
this situation, the Joint Commission on Rural Reconstruction has initiated 
a three year study of mechanization in both irrigated and non-irrigated 
areas of Tamar ’o determine the best forms of mechanization (planting, 
weeding, transplanting, harvesting, threshing, storage, etc.). The 
economics of coliec'ive use of different types of machines is also being 
studied. The s'’.dies are being carried out on the basis of agricultural ( 
regions by the Agricultural Improvement-Associario" in cooperation withC 
the Fanners Associa'ioi.s 


_6/ The authors are grateful to Dr. 'I. II Lee, Joint Commission on 

Rurai Reconstruction, for descriptions of these two research efforts. 
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7/ 

IV, Application to India 

India is an illustration of the advantages of dividing a large country 
into agro-climatic regions. This is particularly critical in India due to 
the wide variations in soils, climate, topography, cropping patterns, 
availability of water, population density, etc, as one moves from north 
to south and from east to west. There are five broad geographic divisions 
in the country; the coastal areas, the Himalayan mountains, the Gangetic 
plains, the central plateau and hills, and the western dry area. Within 
each of these major divisions there are anywhere from four to ten dis¬ 
tinct agro-climatic regions. For example, the Gangetic plain is divided 
into eight regions ranging from the northern wheat region, which in¬ 
cludes most of the Punjab, to the Bengal paddy-jute region, which includes 
most of West Bengal. Each region is made up of eight to twelve districts 
that are fairly uniform with respect to the variation in climate, water 
availability, land characteristics and culture. In total, thirty one agro- 
climatic regions have tentatively been identified. 


A. De velopment Goals, Policies and Programs 

The major goals for Indian agriculture involve meeting the nation's 
food and fiber needs, achieving more rapid growth in agricultural pro¬ 
duction, income, and employment, and a better distribution of income..®/ 

To achieve these goals, policies and programs should be promoted which 
ensure an adequate supply of food and fiber and an equitable distribution of 
gains among those who have worked for the development of agriculture — 
farmers of all sizes, tenants and landless laborers. Under certain condi¬ 
tions programs to develop agriculture and improve the distribution of gains 
will have to be operated separately. For example, it may be more effi¬ 
cient to promote agriculture development in selected areas or among 
certain groups of farmers while using rural works projects, taxation and 
land reform to deal with problems of income distribution. 

One of the key problems in analyzing the process of modernizing agri¬ 
culture is measuring progress towards the twin goals of economic develop¬ 
ment and an equitable distribution of income. Another aspect is measuring 


Ij This section draws heavily upon /14/. 
8/ See for example /2,18,27/„ 
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tlu* trade-off between the two goals since certain policies and programs 
mav promote a better distribution of income but have an adverse effect 
on agricultural production. For example, radical land reform that 
creates a large number of uneconomic size units maybe justified on 
equity grounds but/Jiave an adverse effect on growth in agricultural 
production (reducing the marketed surplus and savings). 

How progress is measured will also depend on the program or 
restraints which are being considered. Overall performance can be 
indicated with data on production, yields, acreage, etc. , but identifi¬ 
cation and elimination of restraints will require more sophisticated 
data and analysis. The analyses will have to be structured to fit the 
restraint or program. To illustrate, the unit of measurement for 
studying tube well development in Ludhiana district of the Punjab would 
be the farm operating unit since the decision concerning the well is 
made by the farm family except when electricity or some other key 
input is limited. In contrast, a study of the water management pro¬ 
blems in the canal irrigated areas of Sambalpur or Raipur would re¬ 
quire analyzing the village or sets of villages since the decisions 
concerning water use and management require group decisions. Field 
to tield irrigation involves many externalities, for what one farmer 
docs will affect others. Improvements in irrigation and drainage are 
achieved, in most cases, only by village action or by action of larger 
political divisions such as a district or state depending upon the size 
of the problem. Thus the relevant unit for analysis of these irrigation 
systems is a village, a group of villages or a larger, political unit, 
rather than just the individual farm. In each case, the programs re¬ 
quired will be quite different. In Punjab the programs might involve 
increased availability of credit and electric power as well as a better 
understanding of ground water supplies and their optimum use in the 
long-run. In Raipur or Sambalpur the focus might be on improving 
the efficiency of water use in farmers fields and the development of 
canal water management associations responsible for the management 
of irrigation water for a part or all of the irrigation system, involving 
numerous villages. 

It is useful to distinguish between two types of policies and their 
differential impact on the goals of improving growth and distribution. 
The first level can be characterized as those policies and programs 
which generate profitable new technology for farme rs. This involves 
a producer oriented price policy along with new high yielding varieties 
of seed and the inputs (fertilizers, chemicals, etc.) required to achieve 
high yields. With just this level of assistance a number of farmers will 
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make great progress and as has happened in some of the wheat areas of 
India, the country will begin to make substantial increases in agricultural 
production. Generally, the first level of policy will benefit those farmers 
who have already begun the process of modernization or those who have 
the resource capability to begin to do so. However, total progress may 
begin to slow down or even stop without the second level of policy whic h 
is_cflncemed with invxd-vjns-mo re farme rs- anri j n t he growth-in 

. farm income and pro duction. Furthermore, without this second set of 
poBciesT growth in production and income will tend to concentrate the 
gains among the more progressive farmers. 

, The second level of policies and programs are concerned with areas 

or groups of people that have not participated in the advances in agriculture 
development. The problems and restraints holding back different sections 
of the country or groups of farmers or laborers become the important 
issue once a country's agricultural modernization or development has 
commenced. It may be possible to improve the lot of some through farming; 
for others off-farm employment will have to be created through the cons¬ 
truction of rural infrastructure, the expansion of services related to factor 
and product markets, and finally the growth in other sectors of the economy. 

The program or policies necessary to deal with these restraints re¬ 
quire detailed knowledge and understanding of a region's rural people and 
agriculture. In contrast, the first level of policies, particularly price 
policy, tend to have similar impacts throughout the country and require 
less knowledge of the regional differences in agriculture. They also can 
be administered fairly effectively by the central government. This is 
much less true of the second level of policies. The restraints that are 
now preventing modernization of certain parts of Indian agriculture are 
quite varied. What accelerates development in Raipur district of Eastern 
Madhya Pradesh may not have any impact or a distinctly different impact 
in Surat district of Gujarat or the Tungabhadra area in Mysore and Andhra 
Pradesh. 


9/ 

B. Identifying Agro-Climatic Regions 

At this stage of development in India the second level of policies are 
becoming more important although producer oriented pricing policies and 
new technology will continue to play a key role in modernizing Indian 
agriculture. But with this growing list of problems which are restraining 
agricultural development in various parts of India, a system for considering 
these differences becomes increasingly critical. Such a system should start 
with identifying regions based on the factors affecting agricultural develop¬ 
ment. However, the emphasis needs to be on factors restraining agricultural 

9/ In the development of this section we have benefitted from earlier 
studies /13, 31, 36, 37, 38/. 


38 
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development although other factors will also be important in defining 
a region. For example, soil and climatic characteristics are important 
in defining agro-climatic regions, but they are not necessarily restraints. 

In other words, restraints are just an important subset of the factors \S 
used in defining regions. 

The factors used to identify regions can be grouped under three 
headings; natural, capital and hu man resource factors. Natural re¬ 
sources include those factors that are naturally present in a country 
and are difficult to alter such as climate, soil, topography and surface 
and ground-water availability. Rainfall, days of sunlight, cropping 
patterns, temperature, irrigated acreage by type of facility and soil 
*ype are some of the variables that should be tried in identifying regions 
on the basis of natural resource factors. The human resource factors 
are those characteristics of a population that indicate its productiv ity 
such as education, certain cultural factors, training, health, motivation, 
and institutions. Land ownership patterns, population density, propor¬ 
tion of landless labor, and years of schooling are variables that should 
be tested for identifying regions by human resource factors. Capital 
resources involve those factors that can be altered or made available 
•through the efforts of labor and capital such as roads, market facilities, 
processing facilities and credit availability. Miles of roads and numbers 
and amount of loans in rural areas would be i ndic ators of capital resources. 

The exact variables finally used and the weights given to each in 
identifying regions would be the end results of analysis where a number 
of models are tested each with different sets of variables and weights. 

The testing would involve comparisons at any point in time as well as 
the amount of variation over time. Regions will not be uniform with 
respect to all of the above factors but will have some variability. The 
important thing is to have these intra-regional variations defined and 
accounted for in the analysis. Also, it is not necessary for the regions 
’o be contiguous or that the total country is included in the regional 
division. 

Another important aspect of these regions is that they must be 
flexible and subject to change and aggregation. Research and program 
action which more clearly defines restraints and results in progress 
towards the elimination of certain restraints may alter regional deli¬ 
neation. Also in analysis and program planning for certain restraints 
it may make sense to aggregate selected regions or parts of regions. The 
flexibility in the use of regions must be built in from the start. 


- 3?x 




The district and region will also provide the basis for aggregation 
to the national level. The framework has the property of additivity over 
regions, since one can determine the geographic extent of each restraint, 
i. e. within one region, several regions or nation-wide. For certain 
problems it will make sense to consider a set of regions. For example, 
the sorghum growing regions should be considered as a group when 
dealing with the shootfly problem and so should the wheat regions in the 
case of the rust problem. 

Some will always argue that district aggregations are too gross 
since there are wide variations in water availability, land quality and 
farming within an individual district. But by delineating regions with 
a similar variation in characteristics and selecting a district as repre¬ 
sentative of that region, one can still focus on the variations in condi¬ 
tions within a district. After analysis of the district these results can 
be extended to the appropriate sections of the region. Such an approach 
allows analysis and program planning to be concentrated on approximately 
30 districts rather than diffusing the effort over India’s 328 districts. 

When agro-climatic regions cross state boundaries political consi¬ 
derations may affect certain restraints. Still the fact that parts of 
states have similar climate and agriculture will mean they have common 
problems. The main differences are more likely to be in the means 
used to attack the problems. Thus the transfer of experiences between 
states will be facilitated by identifying agro-climatic regions and allow¬ 
ing them to cut across state boundaries where appropriate. 

The following is a tentative classification of India into five divisions, 
fourteen zones and thirty-one regions. Modifications will be made as 
further analysis more clearly identifies restraints and regions. The 
divisions are based primarily on broad geologic and topographic differences 
while the zones are based more on soil and climatic differences. The 
regional classification is concerned with variations in farming (cropping 
patterns) and the availability and quality of agricultural and human re¬ 
sources. 

I. Himalayan Division 

A. Western Himalayan zone (Jammu and Kashmir, Himachal 

Pradesh and Northwestern U. P.) 

1. Northwest Paddy-Maize-Wheat region. 

2. Northern Wheat-Paddy-Maize region. 
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B. Eastern Himalayan zone (Assam) 

1. Assam valley paddy-jute-tea region. 

2. Eastern hills paddy region. 

n. Gangetic Plains Division 

A. Upper Plains zone (Punjab and Haryana) 

' 1. Northwest wheat region. 

2. Northwest wheat-gram-bajra region. 

B. West Central Plains zone (Western U. P.) 

1. Southwestern U. P. wheat-pulse region. 

2. Northwestern U. P. wheat-sugarcane region. 

C. East Central Plains zone (Eastern U. P. and Bihar) 

1. Bihar paddy region. 

2. East central U. P. paddy-wheat region. 

3. U. P. - Bihar paddy-sugarcane region. 

D. Lower Plains zone (West Bengal) 

1. Bengal paddy-jute region. 

IB. Plateau and Hills Division 

A. Central Plateau and Hills zone (Eastern Rajasthan, and Nortn- 

westem Madhya Pradesh). 

1. Northcentral wheat-pulse-jowar region. 

2. Central wheat region. 

3. Northcentral maize-wheat region. 

B. Eastern Hills and Tribal zone (Inland Orissa, Southern Bihar 

and Eastern Madhya Pradesh). 

1. Eastern inland paddy region. 

2. Inland paddy region. 

3. Central wheat-paddy region. 

C. Western Deccan Black Soils zone (Southwestern Madhya Pradesh 

and Inland Maharashtra) 

1. Central cotton-jowar plateau region. 

2. West central jowar-bajra hills regions. 

D. Southern Red Yellow Soils zone (Inland Mysore, Andhra 

Pradesh and Tamil Nadu). 

1. West central jowar-cotton region. 

2. East central jowar-groundnut region. 

3. Southern mixed farming region. 


Y/x 



- 18 - 


IV. Coastal Division 

A. West Coast Plains and Ghats zone (Kerala, Mysore and 

Maharashtra). 

1. Kerala paddy-fruit-spice region. 

2. West central coastal paddy region. 

B. . East Coast Plains and Hills zone (Orissa, Andhra Pradesh 

and Tamil Nadu) 

1. Northeastern coastal paddy region. 

2. Southeastern coastal paddy region. 

V. Western Plains and Hills Division (Western Rajasthan and Gujarat) 

A. Southern Gujarat zone. 

1. Western groundnut region. 

2. Western cotton region. 

B, Western Dry zone. 

1. Western bajra-pulse-livestock region. 

2. Western bajra-wheat region. 


C. Processes for Identification and Evaluation of Restraints 


Identifying and developing solutions for regional restraints will be 
a lengthy proce ss that will vary with the region and the restraints. A 
multi-disciplinary team could be set up to do this in each region. The 
work In each region would involve the time of a number of agricultural 
specialists from different fields such as plant pathology, entomology, 
agronomy, agricultural economics, soil science and water engineering, 
as well as several key government officials. The composition and 
organization of the team would depend on the particular region selected 
and the restraints involved. Key Indian institutions that could be Included 
are the Ministry of Agriculture, State and District Governments, and 
research institutions such as the Indian Council for Agricultural Research, 
the Indian Agricultural Research Institute, and the Agricultural Universi¬ 
ties. 


The team would deal with an area’s agricultural development in 
three stages. First, it would review and analyze the region’s restraints 
and prospects for development. In this stage gaps between programs and 
restraints would be identified. Second , the team would suggest alter¬ 
native plans and programs to promote the region's agricultural develop¬ 
ment. Here an important question would be how to organize from the 
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state down to the district level to pro Jde technical assistance and coordi¬ 
nate development efforts for dealing with a region’s restraints. Third , 
there would be a review of progress over time along with a feed-back of 
information to those involved in the programming and planning for the 
region and India. 

One important aspect of identifying restraints is the time-frame 
(1, 5, 10 or 20 years) required for their possible elimination. In other 
words, does modernizing agriculture in the socially and agriculturally 
backward areas of West Godavari district in coastal Andhra Pradesh 
require the development of a whole new cropping system complete with 
new varieties, which may take 10 years to develop, or does it require 
an assured supply of water which can be provided by wells in several 
years? Also something needs to be indicated about the length of time 
required to start work on the problem. For cases such as new seed 
varieties the work may already be underway while in others, such as 
tube-well development, additional problems (lack of credit or informa¬ 
tion about ground water resources) may delay implementation. One also 
needs to have an idea of the likely time path toward solution of the pro¬ 
blem. It may take 20 years to improve an area's water system but can 
75 percent of the system be improved in the first 5 or 10 years? Further, 
what would be the best sequence of events ? Should work begin on improv¬ 
ing the road system now or should it wait until the region's water system 
is improved? Such an approach would provide a better basis for judging 
when to start long-term investments; it may help to avoid delays in 
starting on long-term investments because quick-pay off investments 
Isok more attractive. 

Regional analysis using district data from a particular region can 
be used to estimate the significance of different independent variables 
on agricultural production. Both time series and cross sectional data 
should be tried and several different equations fitted. Irrigation, weather, 
fertilizer use and new seed varieties are just a few of the d epende nt 
var iables that s hould -be tested. "" n 

Programming or simulation models could be developed for selected 
areas to test the importance of different resource and technological res¬ 
traints. At present adequate data is not available to develop such models. 

Thus one of the first steps in constructing area programming models will 
be the collection r>f jnput-nntpnt data. One key element is an estimate of 
the likely impact of new technology on input-output coefficients over the 
next decade. 
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Resource budgeting and mapping can be used to indicate regions of 
high development potential or ones which would be limited by the lack of 
resources. A systematic budgeting or inventory of resources, infra¬ 
structure and available technology would also help identify the important 
development problems in a region. 

Comparative analysis using resource budgeting or other techniques 
will be one of the most effective ways of identifying restraints. Areas or 
groups of farmers that have already increased production and adopted new 
technology should be analyzed and compared with ones that have not. The 
basic idea is to lqok^at the^extr emes ^rather than the averages which tend 
to hide too many problems and answers. ComparatiWanalysis should 
help indicate the probable impact of eliminating various restraints and 
identify factors that promoted agricultural development. For example, 
what has been the impact of hybrid bajra in Gujarat or of the improved 
village irrigation systems in Sambalpur District and can these experiences 
be expected elsewhere? 

Ideally for comparative analysis areas should be selected that have 
significantly different growth rates and distribution of agricultural pro¬ 
duction. These comparisons can be within a district or between districts 
or groups of districts. One comparison might be between an area which 
has had resource development and another which has not. A second 
comparison could be between an area which has adopted a new technology 
and another which hasn't. Finally, an area that has experienced both 
new technology and resource development should be compared with other 
areas. This latter comparison would indicate the importance of the 
interaction and complementarity between new technology and resource 
development. 

One effective procedure of acquiring data for the suggested models 
and providing a basis for comparative analysis would be t p develop some 
representative farms for e a ch important agro -clima tic regi on. These 
farms could be used to estimate or approximate what impact certain 
restraints have on agricultural production and the distribution of gains. 

The representative farm could also be used for cross comparison 
between regions. The data for each representative farm could be < 

compiled synthetically from farm records or surveys. Another procedure/ 
would be to select actual representative fat ns for continuous analysis. 
Farm records and/or surveys would be kept on each farm. The sample 
of farms needs to be flexible so that it can be altered if it is no longer / 
representative of the farms in an area. 



D. Restraints to Agriculture Development 


On a national basis a long list of restraints can be identified but 
within a given agro-climatic region it is hypothesized that t wo or fou r 
key restrain ts are limiting at anyjjoint i n tim e. Eliminating these key 
re straints, if fea sible, is the important issue for each region's develop¬ 
ment. The identification of reitraints is viewed as a c ontinuous pr ocess 
with new problems arising and old ones being solved or founcTnot of 
primary significance. 

The restraints identified by regions will provide the basis for 
research and analysis of Indian agriculture. Programs and policies 
should be analyzed in relation to their impact on the various restraints. 

If a region is plagued by limited water supply then progress would be 
measured in terms of ability to conserve and develop water supplies, 
and to develop crops, cropping patterns and cropping practices suited 
to limited water availability. As mentioned above an important aspect 
of defining restraints is the time required to remove them. Progress 
in eliminating any single restraint will provide incremental benefits, but 
in the process ot her res traints an ay become increasingJxJjinding. 

The restraints wall be discussed briefly under eighr categories 
each of which includes a number of restraints. These headings include 
water and land development, rural infrastructure, farmer incentives 
and institutions, agricultural research, education and training, provision 
of inputs, markets and international trade, and employment. The 
following discussion presents a partial listing of key restraints under 
each of the above categories. 


1. Water and Land Development 

Water and land development, defined to include drainage, salinity 
control, land shaping, irrigation, flood control, and soil and water 
conservation, will continue to be one of the major problems facing 
Indian agriculture into the 21st century. Yet certain aspects of these 
restraints can be dealt with, at least, partially during the next ten years. 
Possibly the best opportunity for making more dependable supplies of 
water available, besides groundwater development, is through reducing 
water losses in existing irrigation delivery systems and improving water 
management. 
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There are two levels where water and land development should be 
Implemented. First is the village and farm level where the following 
problems occur: (a) soil erosion and sedimentation of canals, reservoirs 
and other water works, (b) inability of individual operator to control or 
depend on his water supply unless it is his own tube-well, (c) lack of 
people trained in the basic elements of soil and water management, 

(d) water seepage and evaporation losses from tanks and canals with little 
or no information concerning quantities lost and alternative means for 
reducing losses (cost), (e) lack of maintenance on irrigation and drainage 
facilities, (f) systems of pricing and schedules for delivering water that 
encourage inefficient water use practices from a village, state or 
national point of view, (g) land fragmentation and uncertain land tenure 
and (h) lack of institutional arrangements to organize irrigation and 
drainage systems at the village level. 

The second level is the State and National level. The Ministry of 
Irrigation and Power must become attuned to agricultural needs and 
requirements. It must become Centre and State Government policy to 
move in the direction of intensive irrigation. Command areas must be 
reduced so that farmers who purchase water can be assured of an 
adequate water supply, at least during certain years, and the new high- 
yielding varieties can be successfully grown. State planning of water 
projects needs to be improved particularly in terms of greater flexibi¬ 
lity in project design and impact on employment, both during and after 
construction. Better systems have to bedeveloped for supplying water 
to the farmers when and where the water' is required for efficient crop 
production. 

The techniques for dealing with these problems are already 
available, or could be developed in a few years. About half of India's 
some 90 million acres of "irrigated" land is under canal irrigation not 
suited to controlled or scheduled delivery of water. The main hope for 
the existing systems is that over time they can be selectively modernized. 
For future systems, it can be hoped that the engineering designs will 
encompass the flexibility to make "modem" approaches possible. But 
political and bureaucratic problems could delay significant improvement 
both in existing systems and the design of future systems for well over 
a decade. 

Further, there needs to be a better assessment of the quality 
and quantity of ground water resources and better planning for the 
conjunctive use of surface and ground water. Additional information 
about groundwater supplies are needed to reduce the uncertainty in¬ 
volved in drilling or digging wells. This is a national problem that will 
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not be solved by the year 2000 even if an accelerated hydrologic survey /) 
program is started today. Related to this is the need for a much wider ; j ' i-'.-ty 
coverage of detailed soil-surveys that can be reliably interpreted and 
used in classifying land. Such surveys would take several decades to 
make and interpret. 

With respect to the problem of drainage and associated salinity 
on both irrigated and non-irrigated lands, which affects millions of 
acres, there is yet to evolve adequate policy, professional competence, 
and institutional arrangements, as well as massive financing to compre¬ 
hensively tackle the job. The opportunities for increasing production 
through drainage are great, but the job will take decades to complete. 

In areas without adequate groundwater or surface water supplies, 
research is needed to develop cropping patterns and practices which 
will allow farmers to obtain the most from the limited water and land 
resources. This will require new drought resistant varieties as well 
as just a better use of existing varieties. Some of the research in this 
area should bear fruit in a few years while others concerned with new 
varieties will take longer. 




Finally the lack of water user's organizations to construct, 
operate and maintain systems for irrigation, drainage, erosion control 
and flood abatement is one of the overriding restraints. No country has 
made adequate progress in controlling and mamiging its agricultural 
water without such institutiona l^a rrangeme nts. Further, water user's 
organizations could be one key to solving land fragmentation problems. 
Since land fragmentation is one important restraint to efficient irrigation 
and drainage systems, a good water user's organization wo’.ild have to 
solve this problem. Yet the Government of India isn't fully aware of the 
importance of water user's organization for India's agricultural develop¬ 
ment let alone knowing how to deal with the problem. Therefore, even 
if work were started today this restraint would not be eliminated in the 
20th century. 



2. Rural Infrastructure 

The second set of restraints includes the lack of adequate rural 
infrastructure (communications, transportation, electric power, edu¬ 
cation, water, health services, training and marketing facilities) and 
the related problems and opportunities. The benefits from supplying 
these facilities accrue over a long period and to many people, and are 
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vital for continued economic development. Some of the facilities can be 
provided through rural works projects which can also afford needed 
employment opportunities. The completed facilities can then support 
the growth in agricultural production which will be necessary to meet 
the growing demands for food and fiber. 

The provision of rural markets for products and inputs is an 
important element of rural infrastructure. Special consideration should 
be given to input markets which are much less developed than product 
markets. As more Inputs and products move through markets, trans¬ 
portation and storage problems will become more critical. More in¬ 
formation is needed indicating where market surpluses will be located 
and where they can be sold. Also in what areas are inadequate roads 
or markets lowering product prices received by farmers (particularly 
the small farmers) and limiting production response and growth in farm 
income ? 

Providing the rural infrastructure will require several decades 
of intensive work some done by the private sector and some by the 
public sector. Research is needed to indicate how best rural works 
can contribute to the development of rural infrastructure and in what 
areas and in what sequence the infrastructure will be needed. Projects 
should be analyzed to ascertain capital requirements and the number 
and type of labor which might be employed, while surveys need to be 
initiated which estimate the type of labor available in different parts 
of India and to determine its mobility. Research should be designed to 
help determine what kinds of infrastructure are most critical in terms 
of economic development and rural employment and in v/hat areas they 
can best be provided by rural works projects. In other words, which 
areas are not developing due to the lack of infrastructure and have a 
'll rural labor force available to build the facilities. This work should be 
jj started in the near future so that it can be used as a guide for the 
" Government of India's rural works program. 


3. Farmer Incentives and Institutions 

The third group involves restraints which affect farmer incen¬ 
tives and the institutions supporting agricultural development. These 
restraints include product and factor prices, taxes, subsidies, lack 
of land reform unstable tenure conditions, fragmented land holdings 
and inadequate credit institutions. 
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With respect to product prices, both their level and stability are 
important factors in determining the production response of farmers. In 
regard to factor prices, policies and program should be followed which 
keeps these prices in line with relative factor endowments on the one 
hand, and encourages an efficient lowering of the prices of those factors 
which lead directly or indirectly to greater use of the factors in most 
abundant supply, i. e. labor. An example would be taking advantage of 
technological improvements and economies of scale in the manufacture 
of fertilizer /35/ which leadn to greater use of fertilizer per acre, 
higher yields, and larger labor requirements provided appropriate 
pricing policies are followed with respect to mechanization. 

The slow progress in land reform, stabilizing tenure arrangements 
and land consolidation is likely to continue in the next decade unless there 
is some major shift in the rural power structure. Although there are 
some economic forces related to tube-well development and mechanization 
that increase the incentives for land consolidation, these same forces may 
encourage landowners to displace tenants because of the increased returns 
from farming. 

Taxation and its impacts on incentives is another problem that 
needs analysis. To illustrate, the export taxes on tea and jute have 
helped reduce India's export market for these crops. Short run gains 
in tax revenues may be more than offset by the longer run losses in 
foreign exchange. In contrast, there is virtually no tax on agricultural 
income and very little on land. Taxes on both might have much less 
adverse effects on incentives to increase production than taxes on crops 
as well as having a beneficial effect on income distribution. A general 
review is needed of India's agriculture related tax policies which could 
take several years. But once this review is made it may be several 
years before substantial improvements can be expected or proper en¬ 
forcement initiated. 

A related problem is subsidies for certain agricultural inputs such 
as tractors. A key question is why subsidize big tractors mid farm 
machinery? Such policies definitely have an adver se effect on the dis¬ 
tribution of income and the commitment of national resources. Agri¬ 
cultural subsidies, both direct and indirect, should be reviewed in 
conjunction with agricultural taxes and prices to provide an overal l 
and more consistent agricultural policy. This policy should give due 
consideration to the impact of taxes, product and factor prices, and 
subsidies, on income distribution, agricultural production and export 
earnings. Furthermore, these policies must be consistent with India's 
resource endowments including an abundant labor supply. 


WK 
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Finally, the total availability of credit resources and its avail¬ 
ability to different groups represents a serious constraint to agricul¬ 
tural development in many areas [2/. Particularly important is the 
set of institutional biases which discriminate against the small farmer, 
the insecure tenant, the share-cropper, or certain socially disadvan¬ 
taged groups, in favor of the medium or large sized land owners. Both 
equity and production issues are involved. Continued favoring of the 
already advantaged groups would further accentuate disparities in 
incomes. Also, the production potential of the land owned or farmed 
by those who are not favored represents a large source of potential 
growth in future income and emplo^Tnent for the nation. It is impor¬ 
tant that this latter group be provided with financial resources and 
technical information to make them more productive. 


4. Agricultural Research 

Under agricultural research, one of the basic restraints will be 
the continued requirement for ^ew^-oropj«udeties. New varieties of 
wheat are needed which afford greater genetic diversity. Disease and 
insect resistant rice varieties are required which fit the local tastes 
and climatic conditions, particularly for the wet season crop. In dry 
areas more drought resistance hybrid varieties of jowar and bajra 
should be developed to provide greater stability in crop production as 
well as to increase yields. Also, attention will have to be given to 
insect and disease problems of these crops. Technological break¬ 
throughs in agricultural production will have to continue if the process 
of modernizing agriculture is to accelerate during the 1970's and 
spread to all pails of India, particularly the dry areas where new crops, 
cropping patterns and practices <o increase earnings are lacking. Pro¬ 
gress may be quite slow in certair areas. For example, it will 
probably be several years before ideal varieties for rice and even 
longer before improved crop varieties for dry areas can be developed. 

Closely related to research *o develop new technology is the 
research to adapt the technology to local conditions. This is the step 
of taking new technology and determining its suitability to various 
areas or regions. Important aspects of this include the work in multiple 
cropping, the development of a package of practices and selecting alter¬ 
native farm enterprise. Research has to be done at the district level 
to determine what are the alternatives best suited for the given resource, 
economic and sociological conditions. Such research may indicate the 
need for new varieties which are suited for particular farming conditions. 


60 
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On the other hand, it may indicate how the present package of practices 
should be altered or how multiple cropping might be practiced under 
certain conditions. This type of research will be needed in many areas. 
However, the time required to do the research will vary widely between 
areas. In fact, adaptive research should be a continuous type of work 
concerned with adapting new technology and solving local agricultural 
problems. 


5. Education and Training 

The problem of educating and training people with the skills which 
will be demanded is a perpetual problem. For example, there are still 
too many civil engineers while there is a shortage of people trained in 
water use and management techniques and in the area of farm power and 
machinery. The need for education and training in water use and manage¬ 
ment exists for millions of Indian cultivators, as well as for the thousands 
of professional and sub-professional workers. Until cultivators have 
available to them organized technical services, they cannot be trained and 
assisted to solve their community and individual problems. Only now is 
there the beginning of an effort to educate and train people in water manage¬ 
ment (the soil-water-plant complex). This task will take a few decades. A 
similarly long training and education task will be necessary in farm 
mechanics as mechanization expands. Tractors, threshers and other 
farm machinery will need to be kept running and will have to be developed 
and adopted for Indian conditions of small holdings and a large labor supply. 

Another aspect oi this problem is the need to hire people who are 
technically trained to do a job. This will be a more critical problem as 
agriculture grows in complexity. Furthermore, State and District 
administrators concerned with agriculture will need to have a better 
technical understanding of agriculture if government programs are to be 
more effective. 

Extension education and training will have to be restructured to do a 
better job of reaching farmers with relevant kinds of information. This 
will require the upgrading of the Village Level Worker's (VLW's) through 
training and hiring methods as well as the use of innovative approaches such 
as the Stage II village program..!®/ More training of existing VLW's by 


10 / The Stage II village program is a special IADP program. It was used 
only where villagers after, leari^- about it, agreed to work together 
and use technical guidance and increased inputs. Local leaders stimula¬ 
ted action and IADP provided technical help. The results in Raipur dis¬ 
trict have been very encouraging. In particular, all the farmers_in the 
villages, large and small alike, benefited from the program /39/. 
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State and University specialists will be a minimum requirement. This in- / 
service training should be organized to reach the extension worker every 
year. These problems of vocational and extension education and training 
are long-term problems and will not be solved quickly. Special attention 
will have to be given to reaching the small farmer. 


6. Provision of Inputs 

This group of restraints includes problems related to providing 
credit, fertilizer, pesticides, machinery and improved seeds. Although 
significant progress has been achieved in providing the inputs necessary 
for increasing agricultural production, the system of supplying inputs 
is still very imperfect. Improved training and use of pest control 
devices is a must during the 1970's. An effective survey and surveillance 
program to monitor diseases, insects and other pests would allow control 
measures to be applied more effectively than the present prophylactic 
approach. More needs to be known about the impact of various types of 
farm mechanization on crop intensity and employment before a policy is 
settled on for the next decade. Means have to be found to make adequate 
amounts of credit available to the agricultural sector to meet the require¬ 
ments of more intensive production. Seeds of the new varieties of crops 
must be multiplied and made available to all classes of farmers as soon 
as possible, but not before they have been tested and adapted to local 
conditions. Marketing facilities and storage will have to improve if 
these inputs are to reach the farmer when he needs them and in good 
condition. 

Seasonality of demand for inputs, particularly when there is multiple 
cropping and, therefore, overlapping seasons, complicates the problem of 
ensuring that the supplies are available on time, in the right place and of 
good quality. Decentralization of input distribution will help since local 
suppliers will better understand local conditions. A centrally operated 
program has much greater difficulty adjusting to the widely different 
seasons and cropping patterns that exist in India. 

The private sector is now being relied on more heavily to provide 
farmers with key inputs such as pesticides, fertilizer and credit. This 
trend should continue and will help solve some of the input problems during 
the 1970's. With less Government action required to supply inputs in the 
future, State and district officials should have more time to work on other 
important agricultural development problems. 
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7. Markets and International Trade 

The other categories of rest raints have been primarily concerned 
with the supply side of agricultural development. This category is con¬ 
cerned with the demand restraints which may be holding back agricultural 
development. We can consider three levels of demand — international, 
national, and regional. Furthermore, as development takes place the 
rates of growth of demand will vary among different agricultui’al commo¬ 
dities. !!/ These variations will call for shifting patterns of resource 
use and changes in the relative emphasis given to increasing productivity 
for different commodities. For example, the relatively slow growth in 
world demand for jute ard jute products represents a restraint to expand¬ 
ing production in India a n d may require some shift in resource use away 
from jute to other crops, "otably rice. 

At the national level, the relatively poor consumer acceptability of 
the early improved wheat and rice varieties led to significant price dis¬ 
counting in the market. This acted to reduce the profitability of the new 
varieties and was one of the many factors restraining production. This 
restraint has been clearly recognized and scientists have developed 
varieties with improved grain "quality" and acceptability. Another situation 
is represented by the lack of adequate pr ocessing facil ities given that the 
production of ajmrUcukti ctmimodllyjoo ksproxn ising^ So ybean ip _lndta^ 
islTcase in pMnt. There is ample domestic demand for soybean oil and 
domcTstic and world demand for the meal. Further, there are now a number 
of soybean varieties which have been adapted to local conditions and yield 
well. Within the next 5 years it is reasonable to expect sufficient soybean I 
processing capacity to begin to significantly ease this restraint and create ^ 
a larger effective demand. 

Finally, one can identify a number of situations in which the level 
of local or regional demand for agriculture products has acted as a res¬ 
train* to increasing production. This is particularly relevant for 
perishable products like fruits, vegetables, and milk. In such cases, 
much can be done through the development of infrastructure — rapid 
transport, proper storage, and processing to expand the geographic 
boundaries of the market. 


11/ This category of change can also include the effects of technological 
developments which lead to a substitution of synthetic products for 
agriculturally produced products; e. g. the substitution of synthetic 
fibers for commodities like cotton, wool, and jute. 
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8. Employment 

A discussion of restraints to agricultural development in India 
would not be complete without emphasizing the need to generate consi¬ 
derably more employment in rural areas. Improving the distribution 
of employment and income is a major national concern. And, while 
it is a national problem, the needs for improvement are clearly more 
critical in some areas than in others. 

There are at least two major reasons for concern about employ¬ 
ment, or the lack of it — poverty. First, for humanitarian as well 
as political reasons, society is increasingly unwilling to tolerate 
large and even growing incidences of extreme poverty. Secondly, 
large numbers of people suffering from under- or unemployment and 
low incomes act as a drag on economic growth. On the one hand, 
their low, stagnant, and sometimes declining levels of real income 
do not provide the demand pull necessary for expanding national output. 
On the other hand, their under- or unemployment represents a waste 
of an important resource which could be used to create capital and 
increase productivity and production. 

Within the context of agro-climatic regions one could look at 
four levels of expanded employment opportunities. First, to what 
extent can employment be increased by i ncreasing agri cultu ral outp ut 
in a region? This will vary among regions depending'orTEHeir agri¬ 
cultural production potential and how fast this potential can be realized. 
It will also depend on the extent to which policies and programs for 
agricultural development are pursued which generally emphasize the 
use of labor relative to capital. .Second, to what extent can employment 
opportunities be generated m factor and product markets associated 
with increased agricultural production and modernization. Third, at 
some stage the development of rural jnfrn.stru cture, as discussed above, 
becomes critical to rapidjpKMsustained growth in agricultural output. 
Numerous i nvestments will be required, many of which can_be labor 
intensiyeJirLlhei r executi on. Considerable employment opportunities 
can be generated in many rural areas through sizeable ru ral-wor ks 
programs aimed at generating productive capital. The selection, 
timing, and "choice of techniques" need to be carefully analysed so 
that employment opportunities are not needlessly lost /2/. Finally, 
there will be areas of the country where the above three approaches 
to increasing employment will rot be sufficient to solve the problems 
of poverty. In these situations, f he following should be considered: 
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I (a) generation of employment in non-agriculturally related pursuits within 
\ the region; (b) migration to areas with better employment opportunities; 

or (c) if both of these are not enough or possible, a system of income 
| transfer could be implemented to provide the very poor with a minimum 
( level of income as defined by society. 


E. Restraints by Agro-Climatic Regions — Some Examples 

The three regions considered below are those which include an 
innovative IADP district and are just an example of how restraints can 
be identified with a given time horizon. These five districts are included 
in three distinctly different agro-climatic regions. Restraints are identi¬ 
fied on a preliminary basis in each of the five districts which are fairly 
representative of the three regions. The next step will be to develop the 
data and analysis necessary to test the regional importance of each res¬ 
traint for a given time frame. 


1. Southeastern Coastal Paddy Region 

This region includes the east coast districts of Andhra Pradesh and 
Tamil Nadu from East Godavari to Tirunelveli, eleven districts in all. It 
is a region of very high resource potentials and high land productivity, 
particularly in rice. From East Godavari south the coastal plain is much 
wider and the plateau areas included within it are smaller than the districts 
to the north. Monsoon comes to Tamil Nadu during October and January 
while the Godavari area is in the transition zone between Tamil Nadu and the 
June to September monsoons of the north. In fact, due to the differences in 
development and monsoons the region may need to be subdivided when eon- 
sidering certain types of problems. For example, Ramanathapuram and 
Tirunelveli districts in Tamil Nadu may fit better with inland districts such 
as Madurai since they have distinctly lower and less certain rainfall and are 
more backward than the rest of the southeastern coastal districts. In con¬ 
trast Godavari, Krishna and Cauvery deltas are the most productive and 
prosperous areas although they are quite densely populated with a high 
proportion of scheduled caste laborers. The Godavari river runs through 
both East and West Godavari districts, the Krishna river affects both 
Krishna and Guntur districts while the Cauvery river primarily irrigates 
Thanjavur. 

West Godavari district of Andhra Pradesh and Thanjavur district 
of Tamil Nadu provide examples of districts with high resource potential 
at either end of this rice growing region. In Thanjavur three restraints 
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to further modernization of agriculture are of key importance. First, 
new high yielding varieties need to be propagated that are suited to the 
Samba and Thaladi crop seasons. This is something that is already 
being worked on and could be successful in the next five years. The 
second restraint is the unstable tenure situation that could get worse 
as the population grows and the profitability of farming increases. Un¬ 
stable tenure particularly on temple lands slows the adoption of 
improved practices. The third restraint and the one requiring the 
greatest investment will be to provide an improved and more timely 
water supply. Without a more assured and controlled water supply 
large increases in the intensity of crop product will be impossible. 

Two sub-restraints which are holding up improvement of the water 
supply are (1) land fragmentation without any means of fostering land 
consolidation along with a village structure not strong enough to provide 
i^e necessary pressure and compensation to allow the installation of an 
unproved village irrigation system, and (2) a district irrigation system 
ihat doesn't provide adequate drainage or irrigation during critical 
periods. The World Bank is considering a ten year program to improve 
ihe districts irrigation and drainage system but the land fragmentation 
problem promises to get worse over the next decade. 

In West Godavari two restraints stand out as limiting agriculture 
development. First, is the need for a better system of adapting new 
crops, combinations of crops, ard practices to the various conditions 
within the district. The new adaptive research team in the district is 
one step towards developing such a system. If the university team 
approach proves successful then an effective adaptive research system 
may be operative in the next five years. The second restraint is similar 
to or.e found in Thanjavur district. It is the need to develop and improve 
ihe districts water supply. This will include well development, flood 
control and drainage. There are o<her problems facing these districts 
but many of them are subsets of the above restraints. For example, in 
West Godavari, the need for a groundwater survey to guide further well 
development is part of the second restraint. So far the only active 
program for improving the district's water supply is a tube-well develop¬ 
ment program. A broader based program is needed that considers all 
aspects of the district's water problem from flood control to water con¬ 
servation. Some of the problems such as the provision of better drainage 
outlets into the Bay of Bengal will require State or Central government 
r 1 ion and probably cannot be completed before the 1980's. Other pro¬ 
blems including inefficient village irrigation systems and improper field 
drainage can be dealt with through district programs with results start¬ 
ing to accrue in the 1970's. 
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2. Inland Paddy Region 

Included In this region are twelve districts ranging from Dhenkonal 
and Baudh-Khandmals in Orissa to Balaghat district in Madhya Pradesh. 
Also included in this region are Chanda and Bhandara districts of 
Maharashtra. The districts are fairly uniform in resource potential 
with the exception of Basta in Madhya Pradesh and Koraput in Orissa 
which have much lower resource potentials and should probably be 
considered separately for certain development programs. The region 
has fairly heavy monsoon rainfall (between 1,200 and 1,700 mm), although 
it is undependable. Rice has been by far the most important crop but 
yields are low and variable particularly in the non-irrigated areas. Much 
of the region is hilly with large acreages under forests and a large popu¬ 
lation of lower caste people. Thus one of the important developmental 
problems is to promote economic growth that benefits the low caste 
people. 

Raipur and Sambalpur are fairly representative of the districts 
with the higher resource potential. For the irrigated areas of these 
two districts the lack of multiple cropping alternatives, and faulty water 
use and management are two key restraints. In the rainfed areas new 
crop alternatives and water conserving farming practices need to be 
fitted to the particular climate conditions. Thus one basic overriding 
restraint is the lack of research to develop new techniques and varieties 
that can substantially increase farm income and production. Work has 
already started on the other key restraint, faulty village water systems, 
in both Raipur and Sambalpur. This will be a long term program which 
will require a continued involvement of district staff over the next 
several decades. In regard to research, a long hard road remains 
ahead if effective research institutions are to be established. It will 
probably be twenty years or longer before these institutions are well 
established and begin to produce significant new technology which will 
increase farm income and production. 


3. Northwest Wheat Region 

There are thirteen districts in this region including all the districts 
in the Punjab plus Ambala and Kamal in Haryana. Irrigation is extensively 
developed and is one of the key inputs for increasing and stabilizing agri¬ 
cultural production. The region has had a marked increase in irrigation 
in recent years due to the growth in tube-wells. On the other hand, certain 
areas are olagued by water-logging. Wheat, maize, gram, cotton, rice, 
groundnut and sugarcane are important crops grown in this region. 
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High literacy, lower pressure of population on land, progressive 
agriculture and small scale industry are all characteristics of this 
region. These conditions are reflected in a low percentage of agri¬ 
cultural laborers, high wage rates and high per capita incomes relative 
to other agro-climatic regions of India. 

Ludhiana is representative of the central part of this region 
although it has been more progressive and has more irrigated acreage 
than the average district. Approximately 70 percent of the cropland 
in Ludhiana is irrigated. The major crops are wheat, groundnut, 
maize, cotton and sugarcane which occupy 43, 17, 15, 3 and 2 percent, 
respectively, of the combined cropland for kharif and rabi. Relatively 
speaking the restraints to agricultural development are much less 
significant in Ludhiana than they are in most other parts of India. On 
the other hand, the distribution of gains from agricultural development 
requires special consideration particularly with the rapid advances 
i" wheat production that have occurred in the latter half of the 1960's. 

One of the key problems relating to agriculture development and 
the distribution of gains is the supply and demand for different qualities 
of labor. Mechanization is progressing rapidly in Ludhiana and could 
cause fairly sharp changes in the labor picture. Mechanized threshing 
of wheat and shelling of com is now widespread. As mechanization 
continues what will be the changes in demand for labor and where will 
the shortages or conversely the surpluses of certain skills act as a 
restraint to agricultural development or to an improved distribution 
of income? 

Electricity to operate the wells and threshers and keep much of 
’he small industry running will likely become a more important res¬ 
traint during the 1970's. The uncertainty of electricity will also lead 
to inefficiencies in water use as the farmer will try to irrigate when¬ 
ever electricity is available, rather than when the crop requires mois¬ 
ture. The same type of problem will arise with attempts to thresh 
before the crop is too dry. 

Finally greater genetic diversity in wheat varieties will be re¬ 
quired during the 1970's due to the rising probability of disease problems. 
Too high a proportion of the wheat is planted to one high yielding variety 
while other high yielding varieties are related in one way or another. 

Thus one race of stem rust could just about wipe out the district's wheat 
crop. Genetic diversity is being developed through the All-India Co¬ 
ordinated Wheat Improvement Program and results should accrue during 
'he early 1970's. 
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V. International Considerations 

In this section we discuss some selected developmental situations 
and problem areas which might have international significance for agricultural 
development, and which are amenable to the agro-climatic region approach. 

One of the appealing characteristics of the agro-climatic region 
approach to agricultural development planning is that it could provide a 
better basis for comparing similar problems in two or more countries and 
facilitate a greater sharing of research and development planning experiences. 
Instead of trying to compare nation-wide experiences, one would focus on a 
comparison of agricultural development in similar agro-climatic regions 
which exist among several countries. It is much more likely that the natural 
resource characteristics of agro-climatic regions in several countries will 
be much more similar than the human and capital characteristics. But this 
is not bad. If one can "standardize" on the basis of natural resource 
characteristics, one would have a better basis for studying the influence of 
variation in the non-physical factors on agricultural development. . 

Or, conversely, interest might be focused on areas with similar factor —• 
endowments, but which differ with respect to natural resource conditions. 


12/ In a comparative study of agricultural development in Thailand and 
the Philippines with particular focus on rice, Ishikawa states: 

"In considering the strategies for generating a dynamic force 
for a developing agriculture on the supply side of production, it is 
advisable to take into consideration substantially different water 
conditions among regions or countries.'. ... I have stressed the major 
difference in the water conditions between Central Luzon and the 
Central Plain which results in the difference between an agriculture 
which is operated on the basis of flood control and an agriculture 
which adapts itself to flooding over a wide rice-producing area. 

While this difference is described with regard to /the Philippines and 
Thailand/, it seems to exist between other regions in Asia. 

Essentially what we need now is a separate formulation of the 
strategies which will provide, for the countries or regions whose 
agriculture adapts itself to flooding, a more concrete policy 
guideline. Research along these lines seems important. It may 
in fact require studies to classify the regions and countries into 
a few broad patterns according to the major differences in natural 
conditions"/^, pp. 125-1267. See also the study by Hsieh and Ruttan 
/2^and/T5, p.247. 
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There is a growing recognition of the importance of and reliance upon 
the international transmission of new agricultural technologies. This is 
illustrated by the growing importance of international agricultural research 
centers in the development of improved crop varieties. However, these 
centers cannot substitute for national research programs. As the technolo¬ 
gical base in agriculture grows, there is a tendency for new crop varieties 
to become increasingly location specific. In a study of technical change in 
three commodities — sugar cane, bananas, and rice — Evenson, Houck and 
Ruttan [Ml suggest that there are four stages in the technological development 
processes associated with plant varieties. Stage I is concerned with the 
selection of natural (wild) varieties; i.e. finding those wild varieties which 
are the best producers. This stage tends to be very location specific. Wild 
varieties have survived through a process of natural selection; they are the 
varieties proven to be most adapted to local soil, climatic, and disease 
conditions. This stage of technical development does not generally lend itself 
to the geographic transfer of varieties because of different ecological condi¬ 
tions in other areas. Stage II in the plant development process consists of 
crossing natural varieties from different areas and selecting those new 
onesVhich exhibit the highest degree of adiigtability. This stage cons¬ 
titutes a widening of geographic adaptability. However, it also represents 
a highly random approach to development of new varieties with widely 
acceptable characteristics such as disease resistance. Stage III is charac¬ 
terized by breedin g for specific plant characteristic and as such represents 
a move away from a random to a systematic approach. Finally, Stage IV 
is characterized by plant breeding programs designed to develop plants 
adapted to specific soil and climatic conditions This represents a further 
degree of location specificity over Stage III.—' The delineation of agro- 
climatic regions would help identify specific locational conditions to which 
new plant varieties have to be adapted and, as such, provide valuable in¬ 
formation to plant breeders. 

Within regions oi the world where certain crops loom large in the 
agricultural economics of many countries, such as rice in Asia, a delineation 
of agro-climatic regions in several countries could provide a basis of com¬ 
paring research and development experiences on the basis of regions which 
are essentially similar with respect to soils, climate, water resources, 
insects, and diseases. Such comparisons could speed the development of 
new technologies and their international transmission. The same would 


13/ For an excellent discussion of the need for decentralized research 

to effectively adapt crops to different types-of-farming regions se e/ 26 / 
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apply to investments to improve the production environment such as more 
controlled use of water in farmer's fields, the development of factor and 
product markets, and the role of institutions supporting agricultural pro¬ 
duction and development. '( 

Certain restraints tend to be location specific while others relate to 
several regions or to the whole nation. Some experiences will be transfer¬ 
able from one region to only a few other regions due to the natural factors, 
while other experiences may have much wider application. 

Work done in a number of Asian countries other than that referred to 
for Taiwan and India represent a start on delineating agro-climatic regions. 
In Thailand, Rajanasoonthon and Moorman /327 have delineated six physio¬ 
graphic regions which represent a more detailed subdivision of the four 
standard regions used heretofore. Further refinement has been added by 
Fukui and Takahashi who have identified 12 distinct rice producing regions 
within the Central Plain of Thailand /l9/ . 

Welsch has recently argued that "formulating technically sound agricul 
tural policies and programs in Thailand would be greatly facilitated if there 
were a careful delineation of the type-of-farming areas or resource base 
areas or agro-climatic zones or whatever you wish to call them — the 
concept is the same for each term. The Land Development Department has 
made a start in defining the 6 'physiographic regions'. For agricultural 
programs a slightly finer delineation is needed into perhaps 15 or 20 areas 
in the Kmgdom. For example, one cannot tailor a program for the Central 
Plains /since the area varies/ from cattle grazing areas near the Burma 
border, through the heart of the delta with its deep water floating rice, to 
the central highland corn growing areas of Taldi and Chaibadan. A similar 
situation exists in the Northeast. 


14/ "The Survey Team was impressed with the similarity of the problems 

in each country; even the diversity that gave uniqueness to each country's 
concerns had a familiar ring as one moved from one nation to the 
next. ”/6, p. 5_1/. 

15/ In a study of both developed and less developed countries, Hayami and 

Ruttan /2l7have demonstrated the economic advantage of favorable natural 
resource endowments, particularly land. While their approach is not 
directly relevant to the use of agro-climatic regions as a basis for 
identifying restraints to agricultural development, it might be worthwhile 
thinking about how the approach, suitably modified, could be used to 
evaluate the economic growth potential of different regions within a 
country as well as among similar regions located in several countries. 
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"Once the baste resource availability in each area is known, then the 
constraints in each region can be determined. In some, it will be a supply 
constraint, which calls for one type of program. In still other areas, the 
resource base may not be sufficiently produatlve to be amenable to agricul¬ 
tural improvement, and will call for basically social welfare policy decisions. 
The choice may be among stimulating industry to move in to provide employ¬ 
ment, encouraging people to move out to places where there is employment, 
or making income transfers. " /417 . 

In East Pakistan twenty physiographic regions and fifty-seven sub- __ __ 
regions have been identified on the basis of physical features and drainage/33/ 
Seven climatic sub-regions have also been delineated /33/. Furthermore, 

East Pakistan has been divided into 122 agricultural regions based on cropping 
patterns. These regions vary in size from half of a thana to ten or more 
thanas. Drainage pattern, soils, total rainfall, pressure of population on 
the cultivated land, nearness of urban centres and many other factors contribute 
to the factors which determine the land use and crop pattern of each of these 
regions /337. However, it is highly unlikely that each of the 122 agricultural 
regions would represent a separate agro-climatic region; rather, each agro- 
cltmatic region would be an aggregate of several of the agricultural regions. 
Already, a number of key restraints to increasing rice production in different 
areas of East Pakistan have been identified which could be analyzed within the 
framework of the agro-climatic regions approach.16/ 


16/ These restraints are as follows: 

1. Water Problems: 

a) As of 1967, only about half a million acres of paddy land 
had controlled irrigation for the ''boro" and early "aus" 
seasons. It is estimated that an additional 4 million acres 
adjacent to rivers could be irrigated with low-lift pumps. In 
addition, potential exists for expanding the area irrigated by 
tubewells. 

b) Solving the problem of over-flooding of paddy fields in 
the Aman season is more difficult and more costly than pro¬ 
viding dry season irrigation. It involves the cleaning of drains, 
the building of river bunds, and a greater knowledge of the 
flooding experience on specific fields so that farmers can plant 
improved varieties of rice on fields with shallow flooding. Taller 
ERRI varieties of rice may also provide some adaptation to the 
flood problem. 

c) Salinity and flooding problems in the coastal areas, and 
drainage problems in these and certain other represent another 
set of restraints. 

d) Flooding in the deep-water, rice producing areas represents 
still another restraint. It is doubtful that it would be economically 
feasible to bring adequate water control to these areas. This 
restraint may be overriding, and attention will have to be given 

to developing improved deep-water varieties of paddy. 

(cont'd. on next page) 
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Looking at rice producing areas such as East Pakistan and the 
Central Plain of Thailand as well as similar regions in other countries 
£24/one could define sub-areas with similar production conditions and 
comparative studies of agricultural development and key restraints would 
be of considerable value. One such area of study from both biological 
and economic standpoints would be for the deep water or floating rice 
areas. There is already a considerable flow of biological information 
among countries under the auspices of the 1RRI program. These could 
be supplemented with economic analyses. Similarly, the production of 
rice during the dry season in delta areas where there exists a potential 
for low-lift irrigation from rivers or tube-well irrigation could represent 
another important area of study. Here one would be concerned not only 
with the performance of different varieties, but also with the economics 
or irrigation — the use of water in farmers' fields, the investment 
requirements in developing irrigation facilities, and the secondary 
investments required to support expanded irrigation such as fuel or 
electric power requirements, capital requirements for pumps and tube 
wells, foreign exchange requirements for both direct and indirect capital 
imports, and the transport, storage, marketing and price implications 
of expanded rice production/42/. 

Another example of agro-climatic regions that cut across country 
boundaries is found in the wheat areas of Northwestern India and Pakistan. 
"The /Punjab of India/is actually a part of a larger ... geographically 
homogenous region that stretches from West Pakistan ... and extends 
into the other Indian states like the newly formed State of Haxyana, Western 


f. n. 16 contd.... 

2. The control of insect and disease problems is another major 
restraint to increasing rice yields and production, particularly 
during the wet season. 

3. Staff capacity for an integrated and sustained rice research 
program is also a key restraint which would be operative for 
all the rice producing regions in East Pakistan. 

4. Marketing and milling facilities can be identified as a significant 
restraint which will worsen in those areas where production 
begins to increase rapidly. One should be able to anticipate 

the timing and magnitude of this restraint within each region 
on the basis of factors related to expanding productions 
/3, 4, 57 . 



Uttar Pradesh and Northern parts of Rajasthan. With only a few minor 
changes, ... data on field crop operations are relevant to this entire geo¬ 
graphic region. ”/40/. Further, restraints such as wheat diseases and 
pests, water-logging, and soil salinity are quite similar for this whole 
region. Thus the transfer of experiences within this region should speed 
the solution of restraints. 

For many of the countries of Asia improved use of water resources 
on farmers' fields — irrigation, drainage, or the better use of rainfall 
represents a key restraint to improving agricultural output and broadening 
the base for agricultural development. While much has been written on 
the importance of improving water resource use, much less has been said 
about the social and institutional changes which are implied by the improve¬ 
ment of water use at the farm level JTJ. In the last analysis it is the 
farmers themselves, individually or collectively, which make irrigation 
systems work well. For example, the engineering and management 
involved in Taiwan's irrigation systems are impressive. But equally 
impressive is the institutional bases — social, legal and organizational — 
upon which these systems are predicated and which make them operative 
£137. And, throughout much of South and Southeast Asia the institutional 
basis for improved use of water resources is lacking. Different social, 
cultural, and political situations in Asia offer the opportunities to test 
different hypotheses about the practicability of alternative approaches to 
water management in basically similar agro-climatic regions. Also, it 
would be of interest to study how water management principles and 
organizational requirements vary among different types of water supply 
conditions. For example, one could ask to what extent the differences 
between the type of water supply, soils, etc. in Taiwan and a flooded rice 
area like the Central Plains of Thailand require different organizational 
structures for the management of irrigation. 

Another set of restraints which have international as well as domestic 
implications relate to the size and rate of growth of markets for agricultural 
products. These restraints are important for determining the market 
potential for individual commodities as well as the commodity mix which 
may be most appropriate for the quantitative and qualitative resource 
endowment for each country. 

With respect to export demands, the combined effects of increased 
production in both exporting and importing countries on international trade 
and world prices of a commodity can act as a restraint on increasing 
production in exporting countries. In particular, sharp changes in expor¬ 
table supplies can cause significant price variation in world markets. Hie 
sharp decline in world rice prices during the past few years from 
abnormally high levels is a case in point. However, price movements in 
and of themselves should not he overexaggerated as a serious, long-run 
restraint. This is so for several reasons. First, if the increase in 
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production comes through Improvements in technology and gains in 
production efficiency, the real cost of the commodity is lowered. 

Such cost reductions benefit the domestic economies of the exporting 
country (and possibly the importing countries as well). Second, 
for new entrants in the export field, non-price factors such as the 
lack of marketing and storage facilities, processing facilities, 
transportation facilities, and quality control measures may be a 
much more important set of restraints than the lower price. 11/ 

The same reasoning holds true for domestic markets. 

In some cases, there may not be a lack of demand for agricultural 
products or modern agricultural inputs; rather the problem may be in¬ 
sufficient marketing and processing facilities to enable farmers or 
suppliers of inputs to take advantage of existing demands. Usually 
after successful production technologies have been developed, 
restraints in product or factor markets may develop — marketing, 
storage, processing facilities, and availability of key inputs. 

One example of marketing and processing restraints is the case of 
soybeans in India discussed earlier. Another example is the unavailability 
of electric power or diesel oil to power tubewells in certain parts of India. 
The lack of electricity in some areas results from either a shortage of 
power or a lack of transmission lines to the villages. In the case of”) 
diesel fuel, there does not exist a set of market facilities to get it to V 
interior villages, particularly those which are some distance from anj 
all-weather road. 

I ^ / 

Possibly more important than the price movements in both world 
and domestic markets for individual commodities is the ability to create 
a higher degree of substitutability of factors of production among different 
agricultural commodities so that^the price mechanism can become a more 
efficient allocator of resources/1/. The ability to shift resources 
among the production of different agricultural commodities will vary 
among agro-climatic regions. It is important to analyse the restraints 
operating in different agro-climatic regions which limit resource mobility 
among agricultural crops. Some of these restraints may be physical 
in nature and it may or may not be economically feasible to remove them. 
In the case of deep water rice, the cost of controlling water in farmers 
fields would be prohibitive and there is, therefore, no known alternative 
to continuing to produce rice. Efforts should be made to develop 




17/ See for example /20/ 
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higher-yielding varieties suitable to such areas. On the other hand, in 
many of the irrigated rice areas of Asia, achieving controlled use of 
water on individual fields would not only improve the production environ¬ 
ment for rice, but also enable a diversification of agricultural production. 
Many investments of this type would prove to be highly profitable in terms 
of both private and social net returns. 






> 


Other restraints to both diversification and intensification of agri¬ 
cultural production may be technological in nature. The development of 
adapted new varieties to a particular region and the development of new 
sets of agronomic and cultural practices may be required to permit 
diversification and increased intensity of production. This will be 
particularly true for many rainfed areas without irrigation potential 
where one of the primary objectives is to make more efficient use of 
the existing water supply (primarily rainfall) which is usually unevenly 
distributed throughout the year. There are at least three major consider¬ 
ations in increasing productivity per acre in rainfed areas. First, 
productivity can be increased through improving the yields of crops 
presently grown. Second, the introduction of adapted new crop varieties 
and the adjustment of cropping patterns can lead to an increase in net 
value of output per acre. Finally, through measures which conserve 
soil moisture and which shorten the growing season of crops produced 
during the rainy period, sufficient soil moisture may be available to 
produce a second (or third) crop, thereby increasing the intensity of 
cropping. Viewed in this way, positive directions could be given to work 
in soil and water management, plant breeding, and agronomy. 

Associated with increased productivity per acre as a result of 
increasing yields, changing cropping patterns, and increasing the 
intensity of crop production is an increased demand for mechanical 
power or mechanization. Also, mechanization of Asian agriculture with 
its typically high man-land ratios represents an extremely important set 
of policy issues_related to the levels and distribution of employment and 
jncomes /9, 25/. One would want to distinguish between those forms of 
mechanization which augment the supply of land and increase the demand 
Tpr labor, and those which lead to a substitution of machines for labor. 
Policies to encourage mechanization of the former type should be 
encouraged while mechanization of the latter type should be discouraged. 
However, formulating appropriate policies will not be easy since the 
same type of mechanization could be land augmenting and increase the 
demand for labor in one region with a particular type of farming and, at 
the same time, be labor displacing in another region with a quite different 
cropping pattern. For example, in a region where only one crop is 



possible or where two crops can be grown but with considerable time between 
the harvest of one and the planting of the other, the use of tractors for plowing 
and seed-bed preparation could be purely labor displacing. On the other hand, 
in areas where several crops each year are possible and where there is a 
time constraint between the harvest of one and the planting of the other, 
mechanization of plowing and seed-bed preparation could be both land 
augmenting and increase the demand for labor. The mechanization might 
displace labor in the plowing and seed-bed preparation, but the added 
employment generated by growing the additional crop(s) might more than 
offset this displacement. 

The study of the relation of different types of mechanization to labor 
use is important among agro-climatic regions within a country. But 
valuable information can also be gained by studying the experience in 
similar agro-climatic regions (similar cropping patterns) among several 
countries at different stages of development in farm mechanization. 

Several possible examples come to mind. First, there are similar trends 
in farm mechanization in the Punjab, in West Pakistan, and the Punjab and 
Western Uttar Pradesh in India. Second, there is the experience of 
mechanization in irrigated rice areas such as parts of Central Luzon in 
the Philippines, parts of the Central Plain of Thailand, and part of India 
such as the irrigated areas in the Southeastern coastal paddy region. 

Finally, a comparison of experience between the corn producing areas 
in Thailand and certain rainfed areas in India might also be worth intensive 
study. 
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VI. Conclusions 

We have presented a proposed framework for agricultural policy 
and program planning based on the concept of agro-climatic regions and 
the identification of key restraints to agricultural development in each 
region as well as some which are national in nature. We believe that 
this approach is efficient with respect to the amount of information re¬ 
quired to achieve a better alignment between the use of various develop¬ 
mental resources and the problems on which these resources can have 
a significant developmental impact. This approach initially focuses on 
the better use of existing information; new information should be sub¬ 
sequently developed to fill important data gaps highlighted by the 
analyses conducted under this approach. A further advantage of the 
proposed framework is the inherent coordination required among policy 
formulation, program design and implementation, investment planning, 
and the development and propagation of new agricultural technologies. 

We also feel that the agro-climatic regions and restraints 
approach would facilitate the exchange of agricultural development 
experience among countries. And, it could also provide a basis for 
providing sharper focus to international research efforts and a better 
perspective as to the relative importance of different types of problems 
both within and among countries. 
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Rice and Economic Growth: Japan's Rice Policy in Historical 
Perspective 

Yujiro Hayami* 

Japan's rice policy in the past decade represents a major vio¬ 
lation to the theory of international comparative advantage. Continuous 
hikes of government support resulted in the price of rice to the domes¬ 
tic producers more than double of the import prices in the late 1960's. 

Such high level of support implies a heavy burden on the natio¬ 
nal budget. In the budget for 1971 the government expenditure for the 
rice support including the deficit of the Food Control Special Account 
and the expenses for the for the retirement and diversion of paddy fields, 
amounted to 463 billion yen (1.3 billion U.S. dollars), which accounts 
for 50 percent of the budget for agriculture and forestry, nearly 5 per 
cent of the total national budget. At the same time the price support 
on rice impeded the shift of agricultural resources from the production 
of rice to the other products of rising demand such as livestocx products 
and vegetables. It also discouraged the outmigration of farm labor to 
non-agriculture when labor shortage became a permanent feature of the eco¬ 
nomy. 


It is the purpose of this study to analyze this current policy 
issue in the historical perspective of the modern economic growth of 
Japan since the Meiji Restoration (1868).-' It may appear that the prob¬ 
lem is of a recent origin, but the current issue of rice control and price 
support can best be understood in terms of long-term changes in the role 
of rice as a critical wage good in response to changes m industrial 
structure and per capita income. The interaction of rice policy and 
economic growth in the history of Japan would also provide relevant In¬ 
formation on the strategy of economic development to countries in South 
and Southeast Asia, which are now exploring the design of converting the 
production potential of rice and other food cereals, increased by the re¬ 
cent technical breakthrough, into overall economic growth. 

I. Rice and Economic Growth: A Hypothesis 

Industrialization and economic growth are conditioned by the 
availability of agricultural surpluses, especially the surplus of basic 
food staples as wage goods for industrial workers ("surplus" defined here 
as the difference between production and consumption by producers). In 
the classical model of economic development from Ricardo to Arthur Lewis 
(19) and Fei and Rants (2), returns to capital ( hence, capital formation 
and economic growth) critically depend on the elastic supply of labor to 
industry which, in turn, depends on the elastic supply of food to urban 
sector.—' 


Food may be imported from abroad, but it implies the drain of 
foreign exchange needed for the import of capital goods and technical 
know-how, critical for development process. 


* Faculty of Economics, Tokyo Metropolitan University, 
Tokyo, Japan. 
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Within less than a century, Japan has emerged from being a pre¬ 
dominantly rural state to becoming one of the highly Industrialized na¬ 
tions in the world (Table 1). In the course of the industrialization rice 
has been the critical wage good. Figure 1 shows that rice had been the 
source of more than 60 per cent of total calorie intake of the Japanese 
before World War II, and it was only in the late 1960's when the share of 
rice in the total calorie intake declined below 40 per cent.—'The share 
of rice in the consumption expenditure of urban blue-color workers con¬ 
tinued to be as high as 30 per cent until 1930. In spite of rapid growth 
in per capita income the share of rice in the consumption expenditure of 
urban worker households did not decline below 10 per cent before 1960 
(Table 2). 


For the industrial development of Japan before I960, particu- - 
larly before 1920, in which labor intensive light industries such as 
textiles predominated, especially in the manufacturing of export goods, 
it was critical to supply cheap rice to industrial worker^ in order to 
keep their living costs and wages low. 

When Japan opened the door to foreign countries shortly before 
the Melji Restoration, Japan was under the real danger of colonlallzatlon 
by the western powers. The national slogan was, then, to "build wealthy 
nation and strong army" ( Fukoku Kyohel) . In order to attain this goal it 
was considered necessary to "develop industries and promote enterprises" 
(Shokusun Kogyo ). 

Assuming the industrial development as a national goal, we 
would expect that the policy was designed to secure the supply of rice, 
which could prevent the rise in the cost of livings of urban workers. 
Figure 2 plots the price of rice since 1880. The current fundeflated) 
price shows a clear upward trend with big jumps during the two World Wars 
(real line). A remarkable fact is that the price of rice deflated by the 
general price index (dotted line) remained at about a same level from the 
early Meiji period up to 1960, though it was subject to considerable fluc¬ 
tuations due to business cycles( among which most pronounced are down¬ 
swings in the mid-1880's due to so-called "Matsukata Deflation"—^and in 
the early 1930'a due to the World Depression, and an upswing by the boom 
of World War I). 

In terms of the long-term trend in the deflated price of rice, 
it is clear that the rapid rise in rice prices during the 1960's is an 
entirely new phenomenon in the modern history of Japan. The terms of 
trade of rice with other commodities clearly diverted from a boundary 
which had stayed stable from 1880 to i960. 

From the observations in Figures 1 and 2, and in Tables 1 and 
2, we would postulate the following hypotheses concerning the interactions 
between rice policy and economic growth in Japan: 



First, from the beginning of the Meiji Period to 1960, institu¬ 
tions and policies were, intentionally or unintentionally, so designed as 
to prevent the price of rice relative to the general price index from mov¬ 
ing outside of a stable boundary. The prevention of a rise ’n nee prices 
above a certain upper boundary was motivated to facilitate the industrial 
development by keeping the cost of the critical wage good below a tolerable 
level in the economy in which labor intensive industries predominated. Po¬ 
licy to keep rice prices above a lower boundary was naturally motivated to 
prevent the living of majority of population from declining below a subsis¬ 
tence level for avoiding social disorders. More positively it was intended 
to preserve the basis of reproduction of agriculture, and to Keep alive the 
incentive of farmers to increase rice production and productivity. Decline 
in the production of rice, and hence, in the rice self-sufficiency, had to 
be avoided, because it implied a drain on foreign exchange critical for m- 
dustria 1 development. 

Second, by the unprecedented spurt of industrial development since 
the late 1950's the industrial structure of Japan has been transformed and 
urban wages have risen dramatically. Strength of Japanese industry 

in international competition has no more rested on "cheap labor". In res¬ 
ponse to rise in wages and income, the share of rice in urban workers' con¬ 
sumption expenditure declined. Importance of rice as a wage good, once 
critical for industrial development, has been drastically reduced. The 
Japanese economy has reached to a stage in which a rise in rice prices can 
be tolerated. 

Continuous hikes of rice prices during the 1960's was the result 
of extremely strong political pressure of farmers, reauesting for the pari¬ 
ty of their income and level of livings with those of urban worKers. It 
is, however, inconceivable that the political pressure of farm organiza¬ 
tions could have brought about a rise in rice prices in such scale as to 
divert domestic prices several times above international prices if rice 
would have remained as a critical wage good as was before World War II or 
even before i960. 


II Rice Policy for Industrial Development 


In the previous section it was hypothesized that until World 
War II agricultural institutions and policies were so designed as to fa¬ 
cilitate industrial development by securing the supply of rice to indus¬ 
trial workers sufficient to keep their cost of living from ris'ng, without 
causing a drain on foreign exchange. In this section we will review the 
history of agricultural policies in Japan before World War II from this 
angle. 


Institutions for Delivering Marketable Surplus 

The policy which contributed most to increase in the marketable 
surplus of rice in the early Meiji period should have been the Land Tax 
Rev T sfon ( 1873-76)-'. The revision was aimed at securing the stable 
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government revenue by changing from the feudal tax In kind levied In pro¬ 
portion to quantities harvested Into a modern land tax In cash based on 
the fixed value of land. With this revision farmers and landlords were 
compelled to sell nearly one quarter of rice produced in market in order 
to pay the new land tax. 

The Land Tax Revision had another Important consequence; It 
accelerated the concentration of the title of land In the hand of land¬ 
lords. Because the new land tax was fixed In cash, small farmers often 
became difficult to pay the tax In the years of bad harvest or low rice 
prices. They were compelled to borrow money from wealthier farmers or 
landlords, and many of them lost their title through foreclosure. This 
process vis greatly accelerated during the Matsukata Deflation In the mld- 
1880’s, which resulted in a drastic decline In rice prices ( see Figure 2). 
The area owned by landlords rose from less than 30 per cent of total arable 
land area at the survey for 1 the Land Tax Revision to AO per cent in 1892, 
and It continued to rise to nearly 50 per cent by 1930 ( Ouchi:26, p.67). 

In those days rent for paddy fields was paid in kind (roughly 
50 per cent of harvest). The accumulation of land titles by landlords 
Implied the increase ’n the shore of rice output to landlords who had 
much lower marginal propensity to consume rice, contributing to the In¬ 
crease in marketable rice surplus. Rice export in the early Meijl period 
was supported by the soueeze on the income of farmers by heavy land tax 
and rent-'. 


The more positive measure to Increase rice supply was to In¬ 
crease the productivity and output of rice. Portly after the Meiji 
Restoration government tried to develop Japaneseagriculture by import¬ 
ing western farm machineries, crops and livestocks with western ( Anglo- 
American) farming techniques. This policy of direct "technology borrowing" 
proved unsuccessful because of differences in both climatic and economic 
conditions. During the 1880's government quickly shifted to a strategy 


of agricultural development with the emphasis of 
tlonal food staples, above all, rice—. 


raising yields of tradl- 


For this goal It was attempted to develop a labor-intensive and 
land-saving technology by screening and tailoring Japan's Indigenous 
techniques by modern agricultural sciences from Germany ( soil science 
and agricultural chemistry of Liebig tradition). Establishments of the 
Itinerant Instructor System ( 1885) and of the Experiment Station for 
Staple Cereals (1886), which grew to a national system of agricultural 
experiment stations, were along the line of this strategy. Also, the 
government encouraged former organizations for agricultural improvements 
such as Nodankai ( Society £r discussing farming matters) and Shush1 
Kokankai ( Society for exchanging seeds) as media for improving and pro¬ 
pagating better techniques. 



As the result of such efforts rice production gradually in¬ 
creased, but it failed to keep up with increase in demand during the 
initial spurt of industrialization from the recovery of the Matsukata 
Deflation to the Sino-Japanese War (1894-95). Japan turned from a net 
exporter of rice to a secular net importer. This raised serious public 
concerns in terms of both foreign exchange and national security. 
Government efforts to counteract the increase in rice import by encourag¬ 
ing the domestic production of rice included the establishment of the 
National Agricultural Experiment Stations (1896), the Law of State Subsidy 
for Perfectural Agricultural Experiment Stations (1899) and the Arable 
Land Replotment Law (1899). 

The efforts to develop technology to raise yield per hectare 
by combining indigenous techniques and modern science were successful by 
the beginning of this century in establishing a rather unique technology 
called Mei ji Noho ( Meiji Agricultural Methods) which was primarily based 
on seed improvement and higher fertilizer application with extremely labor 
intensive land preparation, weed and pest control, and water management. 
With the development and propagation of Meiji Noho , Japan could increase 
domestic rice supply and prevent the further decline in rice self-suffi¬ 
ciency during the first two decades of this century of extremely rapid 
industrialization and per-capita income growth, without raising the price 
of rice relative to the general price level (see Figure 2 and Tables 1 
and 3). 

F rom Tariff Protection to Imperial Self-Sufficiency 

Voices for tariff protection on rice in terms of foreign ex¬ 
change and national security considerations also began to be raised when 
Japan shifted to the net importer of rice. But, voices for securing 
cheap rice for cheap Labor were equally strong. It was in the first year 
of the Russo-Japanese War (1904-05) when the tariff was first imposed on 
rice import at 15 per cent a_d valorem . 

This tariff was motivated to increase the government revenue 
for financing the war.—' It was expected to be terminated at the cease of 
fire. Yet the landed interests strongly lobbied to preserve this tariff, 
and succeeded in making it a permanent tariff in the form of a specific 
duty of 0.64 yen per 60 kilogram in 1906. 

Subsequently, the rice tariff became a major issue of public 
controversy, similar to those on the British Corn Laws and the German 
grain tariffs.—' Like Malthus and Ricardo on the Corn Laws and Wagner and 
Brentano on the German grain tariff, Jikei Yokoi in the University of 
Tokyo and Tokuzo Fukuda in the Tokyo College of Commerce (Hitotsubashi 
University) represented the two camps. Yokoi, the foremost leader of 
agricultural fundamentalism, argued for the tariff on the ground of natio¬ 
nal security including the preservation of agriculture as the source of 
strong soldiers as well as the considerations for the bdance of payment 
and the balance growth of agriculture and industry. Fukuda retaliated 


on the basis of the economic dectrlne of Manchester School in favor of 
free trade and Industrial growth. The controversy continued in the are¬ 
na of the National Diet. The Imperial Agricultural Society representing 
landed interests and the Tokyo Chamber of Commerce representing the manu¬ 
facturers and traders of export goods made strong lobbying for opposite 
ends. 


In 1913 the rice tariff controversy in the Diet came to a con¬ 
clusion with the specific duty of one yen per 60 kilograms, which can be 
lowred up to 0.4 yen by the government order. An important qualification 
was that the import of rice from overseas territories, Taiwan and Korea, 
were made free of duty. This decision pointed to a possibility of solving 
two conflicting policy goals, (a) self-sufficiency of rice and (b) supply 
of cheap rice for urban workers, by expanding the source of rice supply. 
f r o m Japan proper to overseas colonies. This policy of the imperial self- 
sufficiency was not deliberately adopted before Kome Sodo (Rice Riot) in 
192 0^. 


Increase in rice yield and production, which had kept rice import 
from rising, began to slow down m the mid-1910's. Technological potential 
in Meill Noho was being exhausted as it was being perfected and propagated!!/ 
The agricultural experiment stations in their early days contributed to agri¬ 
cultural productivity growth by exploiting indigenous potential rather than 
by supplying new potential. The national experiment station gradually moved 
to conduct more basic research, including original crop breeding projects at 
the Klnai Branch by cross-breeding (1904) and at the Rikuu Branch by pure 
line selection (1905). Results of major practical significances lagged, 
however, for more than two decades.—' 

The exploitation of indigenous potential and the lag in scien¬ 
tific research in supplying new potential, when confronted with the expan¬ 
sion of demand due to World War I, resulted in a serious rice shortage and 
a high price of rice, causing disruptions in urban area and culminating 
in the Rice Riot in 1918, which swept over the major cities in Japan. 


Japan was then faced with a choice between high rice prices, 
high cost of living and high wages on the one hand and a drain on foreign 
exchange by large-scale rice imports on the other. Both were unfavorable 
to industrial development. The reaction of the government was to organize 
the imperial self-sufficiency programs. Under the program titled Sanmai 
Zoshoku Kelkaku (Rice Production Development Program), the Japanese go¬ 
vernment invested in irrigation and water control and in research and ex¬ 
tension in order to develop and diffuse high yielding Japanes rice varieties 
adapted to the local ecology of Korea and Taiwan.—' Success of this effort 
created the tremendous rice surplus which flooded into the Japanese market. 
As shown in Table 3, within 20 years from 1915 to 1935 net Imports of rice 
from Korea to Japan rose from 170 to 1,212 thousand metric tons per year, 
and net imports from Taiwan rose from 113 to 705 thousand metric tons. As 
the result of the inflow of colonial rice the net Import of rice rose from 
5 to 20 percent of the domestic production. 
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Rice Control, to Counteract Colonial Rice and Depression 

The success of government program in developing Korea and Tai¬ 
wan as major suppliers of rice to Japan was a mixed blessing. Such large 
scale imports of rice, commodity characterized by a relatively inealstic 
demand schedule, could be expected to lower the price and discourage the 
production of rice in Japan. A deterioration in the price and in the 
terms of trade for rice during this period would appear to be a logical 
conseauence of the policies designed to increase imports from Korea and 
Taiwan.!^/ 


During the 1920's competition from colonial rice producers to¬ 
gether with the deflationary policy of the government to return to the 
gold standard at pre-war parity depressed agricultural prices and income. 
Finally the World Depression hit Japan, resulting in a serious agricultu¬ 
ral crisis. The government was compelled to rescue this situation by 
supporting rice prices. 

Attempts to stabilize rice prices by the government purchase, 
sale and storage activities began to be discussed already in 1913. In 
1915 the Rice Price Adjustment Order was proclaimed, but little operation 
was done before 1920. When the price of rice began to fall in the 1920's 
the Imperial Agricultural Society pressed government to adopt a rice con¬ 
trol program, so-called "Ever-Norma1 Grenary Plan". This brought about 
the Rice Law in 1921, which empowered the government in order to adjust 
rice supply In the market (a) to operate the purchase, sale, storage and 
processing of rice within the financial limit of 2 thousand million yen , 
and (b) to reduce or increase the import duty and ti* restrict import 
from foreign countries. 

In response to the rapid decline in rice prices in the late 
1920's and 1930's, the Rice Law was amended m 1925, 1931 and 1932, rais¬ 
ing the financial limit finally to A.8 thousand mill on yen . In 1933 when 
a bumper crop caused a phenomenal surplus of rice, the Rice Law was re¬ 
placed by the Rice Control Law which authorized the government to buy 
and sell unlimited quantity of rice at the floor and ceiling prices. 

The government rice control operation was extended to colonial rice. 

The government storage reached the peaK of 1.4 million tons at 
the end of 1934. After this year the balance of rice demand and supply 
made a dramatic turn. Increasing military involvement in China created 
effective aggregate demand, which expanded the demand for rice. Also, 
both labor and capital were diverted from productive purposes to milita¬ 
ry purposes. After the China Incident in 1937, the shortage of labor 
and material inputs such as fertilizer, began to be Keenly felt. Govern¬ 
ment storage of r:ce rapidly decreased, and exhausted m 1939 by the severe 
drought which hit western Japan and Korea, 

In the progress of the war government was forced to taxe mea¬ 
sures of direct control of rice distribution, which began as the Rice 
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Distribution Control Act in 1939. Increasing the number of food items 
were added to the list of direct control and rationing. Finally the 
Food Control Act was proclaimed in 1942, the second year of the Pacific 
War, by which nearly all items of food were placed under the strict con¬ 
trol of the government. 


III. Rice Policy in the Post-War Growth 

During the 20 years of "miraculous" recovery and growth of the 
Japanese economy from the complete devastation of World War II, rice shifted 
from a major wage good critical for industrial development to a minor item 
in household consumption expenditure. This change prepared a condition 
to permit a rise in rice prices to an unprecedented level under the strong 
pressure of farmers requesting for parity in Income and wages with urban 
workers. In this section we will review this process and make an appraisal 
of rice policy in terms of long-term-historical trend. 

Rice Policy for Economic Recovery 

The rice problem became a critical Issue in Japan more than 
any other time in the process recovery from the war devastation. A com¬ 
pulsory delivery of rice from producers at a price much below market 
equilibrium had to be enforced in order to maintain the subsistence of 
majority of urban population under acute food shortage and hyper-inflation. 
Consumer price for the government ration of rice was set even lower than 
producer price and import price. 

In 1946, by the direction G.H.Q. (The General Headquarters of 
U.S. occupation forces) the government introduced the parity price for¬ 
mula for the determination of the producer price of rice. Theoretically, 
this formula guaranteed the same terms of trade of rice with the commodi¬ 
ties that farmers would buy as in the base years ( 1934-36). However, 
the commodity prices taken in the calculation of the parity index were the 
official prices of government rationing. Since farmers had to rely on 
black markets to a large extent for the purchase of both production and 
consumption goods, the parity price did not really guarantee the "parity". 

In order to secure the delively of rice at below-equilibrium prices, the 
Food Emergency Measure Act was promulgated in 1946, empowering the govern¬ 
ment to expropriate the undelivered rice. Also, several incentive schemes 
were designed, giving bonuses to the producers who completed the delivery. 

The government also made substantial investments in reclamation, 
irrigation, drainage, agricultural research and extension. Increase in 
food production was considered as a necessary condition in the design for 
industrial recovery. In the program for the rehabilitation of industry, 
called Keisha Seisunfoshlkl (Differential Production Scheme), the 
government fund was first allocated to coal mining; increased output of 
coal was delivered to fertilizer and iron and steel Industries; increased 



outputs in food from fertilizers and m iron and steel were brought bacK 
to coal mining to the effect of expanding the cycle of reproduction. 

As industry was rehabilitated on the basis of compulsory deli¬ 
very of cheap food, agricultural production was also recovered with the 
increased supply of industrial inputs to agriculture. Government control 
on food commodities were lifted one by one; potatoes m 1949, wheat in 
1952, and etc. It was planned to lift the direct control on rice in 
April, 1952, but this plan was withdrawn because of the dark prospect of 
food supply during the Korean War. 

The Korean War was a big windfall to Japanese industry. In¬ 
crease in military and civil procurement from the U. S. stimulated 
investment by raising returns to capital, and improved the balance of 
payment, providing the basis for the spurt of industrialization. Indus 
trial production recovered to the prewar level by 1953, and continued to 
rise in a rapid pace. 

Disparity inincome and wages between agriculture and industry 
began to increase since the boom of the Korean War. In order to cope 
with this situation, the determination of rice prices by the parity index 
was modified in 1952 so as to be able to account for (a) lag in the level 
of consumption and living of rural household relative to urban households, 
and (b) changes in the levels of material inputs to rice Droduction. It 
was later decided that the government should consult not only the parity 
index but also the cost of rice production in determining the producer 
price of rice. 

In spite of these changes in price determination formula, the 
price of rice remained remarkably stable before i960 ( Figure 2). Mean¬ 
while, the import of rice declined (Table 4), and the deficit the Food 
Control Special Account did not rise (Table 5). During the 1950's the 
export from Japan was still dominated by the products of labor intensive 
light industries such as textiles and toys. The balance of payment was 
the ceiling of the rate of industrial expansion and economic growth. In 
such situations it appears that the rice policy was successful during 
the 1950's in contributing to industrial development by keeping the price 
of a critical wage good from rising, without causing a drain on foreign 
exchange and an undue pressure on national budget. 

This success was based on (a) increase in rice productivity 
and output, especially after the bumper crop in 1955 , as a result of 
public investments in land infrastructure andin agricultural research 
and extension, and (b) a stability in the prices of industrial products 
purchased by farm producers. However, it does not seem unlikely that 
the stability in rice prices could be maintained despite the strong 
political pressure of rice producers if the industrial development were 
not a national goal and rice were not a critical wage good for the 
development. 
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Changing Role of Rice and Rice Policy 

Unprecedented spurt of Industrial development aince 1960 
brought the Japanese economy into a new stage. Within ten years per- 
caplta income trebled, and reached the level of Western Europe. Both 
the industrial structure and the export structure were transformed to 
be dominated by capital Intensive industries. Labor shortage became a 
secular feature of the economy, and the wage differentials among diffe¬ 
rent sizes of enterprises and between blue-color and whit#-color workers 
were greatly reduced. 

With the dramatic Increase in income and wages of industrial 
workers, particularly low-income manual workers, their diet has rapidly 
changed. Before 1960, decline in the share of starchy food staples in 
the total calorie Intake of the Japanese was mainly through the decline 
in such inferior grains as barley, but from 1960 the share of rice also 
began to decrease ( Figure 1). The absolute per-capita consumption of 
rice began to decrease sharply from 1965 (Table 4). The share of rice 
in the consumption expenditure of urban worker households declined 
rapidly from 10.3 in 1959 to 5.6 in 1968 (Table 2). Importance of rice 
aa a determinant of the cost of living of urban workers was drastrically 
reduced. Rice became no more a critical wage good for Industrial deve J ' 
lopment. 


By I960 disparities between agriculture and non-agriculture 
in net product ( or income) per worker and income per capita of popula¬ 
tion had been wide open ( see Column G in Table 6 and Column B/D in Table 
7). It was natural that farmers tended to identify the declining price 
of rice relative to general prices during the 1950's as the cause, for 
growing income disparity. Strong demand of farmers requesting for fair 
returns to their labor resulted in i960 in a rice price determination 
formula called " The Production Cost and Income Compensation Formula". 

In this formula the price of rice is determined by the cost of 
production at the paddy field in which yield per hectare is lower than 
the national average by one sigma (one standard deviation). Since rice 
yield perhectare is in general inversely correlated with the cost of pro¬ 
duction per unit of output, this formula implies that the price thus 
determined covers the cost of production of marginal producers ("marginal" 
in the sense of a cost lower than average by about one standard deviation). 
A critical point in this formula is that wages for family labor are valued 
by non-farm wages in order to guarantee "fair returns" to the labor of rice 
producers. 


With this formula the producer price of rice rose rapidly, 
corresponding to the rise in industrial wages. It doubled from 10.4 
thousand yen per 150 kilogram of brown rice (193 U.S. dollars per metric 
ton) in i960 to 20.6 thousand yen (382 U.S. dollars) in 1968. The 
difference of producer price from Import rice rose from less than 20 per 
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cent to well over 100 per cent. As shown in Figure 2, the domestic 
price of rice as deflated by the general price index clearly diverted 
during the 1960*8 from a stable boundary prevailed from the Meiji period 
to 1960. 


The Production Cost and Income Compensation Formula was designed 
for a goal to reduce a gap between farm and non-farm income and wages. 

•This policy goal seems to have been satisfied with the rising prices. 
Relative income per worker of agriculture to manufacturing improved from 
from 1960 to 1968 by the rapid rise in agricultural prices relative to 
manufacturing prices, which more than compensated for the relative decline 
in physical productivity (Table 6). Needless to say that the rise in price 
of rice which had the share of about 40 per cent in total value production 
in agriculture was a major factor in accounting for the improvement in 
relative income for agriculture. Rise in agricultural prices together 
with increase in off-farm income resulted in a marked reduction in the 
gap in income per person and per household between agriculture and non¬ 
agriculture ( Table 7). 

Satisfaction of the income parity objective involved substantial 
loss of economic efficiency. High price of rice should have reduced 
consumer surplus not only by contracting the demand for rice itself but 
also by obstructing the shift of resources from rice to other agricultural 
products of rising demand such as livestock and vegetables. The support 
of rice prices also depressed the outmigration of agricultural labor to 
non-agriculture. 

More conspicuous squanders were the rapidly accumulating sur¬ 
plus rice in government storage and the multiplying deficit from the food 
control program (Tables 4 and 5). Already in 1965-67 the production of 
rice became so much more profitable than other agricultural products 
(Table 8) that resources were shifted to rice production. Rice production 
continued to rise until it reached a record of 14.4 million tons in 1967. 
Meanwhile, consumption stayed stable before 1965, and turned to a rapid 
decline since then ( Table 4), resulting in the annual addition of 2 
million tons to the government rice storage. The deficit from the rice 
control program reached to 40 per cent of the budget of central govern¬ 
ment for agriculture and forestry, nearly 5 percent of total national 
budget in 1968. 

How could such squander of resources and loss of economic 
efficiency could be tolerated during the 1960 r s? Certainly it was the 
extremely strong political pressure of farm organizations, which achieved 
the handsome rise In rice prices. Although the farm population has 
declined in the course of rapid industrial growth, electoral districts 
have been little changed, leaving the political weight of farm votes 
unchanged-^-' Rural districts have continued to be a solid block for 
conservatives, which the present government could not dare to lose. 
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Why then the eaually powerful rural votes were not successful 
to raise the price of rice during the 1950’s? Why the equally or more 
strong political power of landlords before the War could not achieve a 
comparable support on rice?. It appears that this question can only be 
answered in terms of decline in the role of rice as a wage good for 
industrial development. As we have observed, importance of rice as a 
determinant of the cost of living of industrial workers was greatly 
reduced during the 1960's. Also, due to the rise in capital intensity 
and the transformation in Industrial structure, a rise in the cost of 
living and in wages became less critical for internatbnal competitive 
power of Japanese industry. Rice became no more a critical wage good 
for industrial development. This appears the reason why the government 
and the society could yield to the pressure of farmers for the rise in 
rice prices. 

Prospect 


In retrospect, the cost of rice support in the past decade was 
one of the costs for economic growth that society had to bear; to some 
extent, like inflation or environmental pollution, it has a trade-off 
with, economic growth. If the price determination were left to market 
mechanism, there should have been a dramatic decline in rice prices, 
resulting in a extremely wide income disparity between rural and urban 
sectors. In the long run, labor and other agricultural resources would 
have been efficiently reallocated to the production of other agricultu¬ 
ral commodities or to manufacturing and service industries. But, in the 
short run, it might have generated more social tension that the present 
political system could have absorbed. 

By the end of the 1960's it had become apparent that the cost 
of rice support exceeded the limit which society could tolerate. Drain 
of agricultural resources as well as public funds to rice from other 
crops became increasingly serious. For example, in recent years dramatic 
r:se in the prices of vegetables and fruits which now occupy a same 
weight in consumers' expenditures as rice became to bh" identified as one 
of major causes for the rise in consumer price index. Yet government 
could not appreciably increase the expenditure for the improvement in 
production and marketing of vegetables because of the pressure of increas¬ 
ing deficit of the food control program ( in the budget of 1971 only 3 
billion yen was allocated to the improvement of vegetable production and 
marketing, much less than one hundredth of the rice control expense). 

Multiplying accumulation of rice surplus and the deficit of 
rice control program finally worked ns a brake on further price hike in 
1968. Government launched a program for retirement and diversion of paddy 
fields in 1969, partly to stop increasing the deficit and partly to counter¬ 
act the resource drain to rice. Finally, it was announced this year that 
government set the limit of purchase of rice to 5.8 million tons; this 
marked a major change in policy since the Rice Control Lav? in 1933 wheu. 
government initiated the purchase of rice in unlimited quantity. Also, 
government lifted the control on the consumer price of rice. 
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It may appear only a step from this point to shift from the 
direct control to an indirect control. However, powerful agricultural 
cooperatives with some 5 million members arid 4 hundred thousand employees, 
organized in a pyramidal shape from village cooperatives to prefectural 
and national associations, would do every thing they can to stop this 
shift. Their marketing, storage and credit operations are critically 
based cn the rice control program in which cooperatives are assigned as 
•sole agents for the delivery of rice. 


It is beyond speculation when the government would abandon the 
direct control of rice. However, it is highly unlikely that the govern¬ 
ment would yield to the pressure of farm organizations for further rise 
in rice prices so far as 8 million tons of surplus in the storage do not 
decline appreciably. For political considerations it is equally unlikely 
that the price will be reduced. If the price of rice would be frozen at 
the present level, relative profitability would rise for the crops of 
high income elasticity, of which the prices have now been rising rapidly, 
and the resources would shift from rice to those crops. But, since the 
gap in the returns to labor is wide open between rice and other commodi¬ 
ties as shown in Table 8, the shift in agricultural resources away from 
race would proceed only very slowly. 


Also, the gap between domestic price and import price of rice 
would not likely to be reduced. It does seem impossible that Japan would 
liberalize rice trade in near future since the present storage of 3 
million tons is not likely to decline rapidly at the frozen price.—^ 


IV. Conclusions and Prospect 

The review of history indicated that changes in rice policy in 
Japan since the Meiji Restoration can be consistently explained by 
assuming a national goal to promote industrial development by securing 
an elastic supply of rice, a critical wage good, to ruban workers as a 
basis of an elastic supply of labor to industry. This goal had to be 
attained without causing a drain on foreign exchange by large-scale rice 
import, which was also critical for industrial growth. The revision of 
land tax and the development of landlordism during the Meiji period worked 
as unconscious means to increase the delivery of rice surplus. More 
conscious policies were to increase price production by public investments 
in land infrastructure and agricultural research and extension. When 
domestic supply could not keep up with demand, the source of rice supply 
was extended to overseas colonies. 

Policies for the same goal was practiced for the recovery of 
Japanese economy from devastation of World War II, by means of compulsory 
delivery and investments in land infrastructrue, research and extension. 
Government's rice control program during the 1950's was successful in 
Keeping the rice price stable without increasing the import of rice, which 



should have contributed substantially to the post-recovery growth and 
capital accumulation in industry, preparing a basis for the economic 
transformation in the 1960's. 

While industry developed rapidly on the basis of stable supply 
of food, agriculture was left behind, and the income disparity between 
farmers and urban workers Increased. Farmers considered that they were 
ill-treated, and demanded for "fair returns" to their labor, comparable 
with the wages of industrial workers. When the economy and the industrial 
structure were transformed by the big spurt of Industrial development 
during the 1960's, the role of rice as a wage good declined drastrically; 
this prepared a basis for the political pressure of agricultural producers 
to succeed in raising rice prices. Japanese economy grew to a stage which 
could tolerate the cost of price support. 

In short, in a level of per-capita income in that demand schedule 
for rice was expanding rapidly in response to rise in income and population, 
the price of rice was deliberately kept stable, and when per-capita income 
rose to a level in that income elasticity of demand for rice turned negative 
and demand began to contract rapidly, rice prices were allowed to rise. 

This was the paradox of economics and political economy. 

This .'historical experience of Japan is of significance to 
developing countries in the tropics today. These nations are attempting 
to convert new food production potentials emerged from the "Green Revo¬ 
lution" into a basis for sustained economic growth. Ab the Japanese 
experience suggests, the food production potential, if properly-exploited 
and delivered to urban workers, can contribute to capital accumulation 
and development in industry by reducing the cost of labor in industrial 
production. Another possibility is that as the reduced coat and prices 
offood staples become reflected in real wage rates they will result in 
downward shifts in the cost schedules of traditional export products such 
as rubber, copra and plywood as well as new export products such as feed 
grains ( e.g., maize in Thailand) and vegetables ( e.g., asparagus and 
mushroom in Taiwan). If this counteracts effectively the competition from 
synthetics and temperate zone agricultural products, the export crop sector 
might again emerge as a leading sector in the tropical economy. 

Whether these possibilities materialize depends, to a large 
extent, on (a) efficient public investments in land infrastructure, ag¬ 
ricultural research and extension, to exploit: the potential in food 
staples as well as to discover and develop new profitable crops, and (b) 
efficient organization of marketing and agrarian Institutions including 
tax and credit to secure the delivery of food surplus at the prices 
that reflect shifts in the food production cost schedules. The problim 
of converting the potential surplus of food staples into industrial 
growth or the development of export crop sector while maintaining suffi¬ 
cient equity in welfare among rural population and between rural and urban 
sectors will require extreme skill for the developing countries in the 
tropics for the decade to come. 




Table 2. Siarea of the expendlturea for food and rice In total conauap- 
tlon expenditure by urban worker households* 



All food Rice 

(X ) (X ) 


Blue color workers 
Around 1897 

1919 

1926 - 27 
1931 - 33 
1936 - 38 

White color worker*a 

1920 

1926 - 27 
1931 - 33 
1936 - 38 

All urban workers 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

1960 

1961 

1962 

1963 

1964 

1965 

1966 
1967* 

1968 


54 

32 

44 

27 

33 

16 

27 

11 

33 

15 


37 


18 

26 

• 

il 

24 


8 

28 


11 


45.0 

12.9 

45.5 

12.7 

44.5 

12.4 

42.9 

11.9 

41.9 

11.8 

41.2 

11.1 

39.8 

10.3 

38.8 

9.5 

37.7 

8.2 

36.7 

7.0 

36.4 

7.4 

36.0 

6.6 

36.2 

6.6 

35.2 

6.0 

36.8 

5.9 

35.5 

5.6 


Sourcea: JBS (17) and Mochlda (22, p. 305) 



Table 3* Production, Import, and available supply of rice, five years averages, brown rice terms, 
1878-1882 to 1933-1937. 


Produe- Het Import 

tlon Total Korea faIvan 


Available supply Produc- 

Totai Per capita tlon 


Net Import 

Total Korea Taiwan 



B 

K 


Kf 

Q.ZHC 

q> Q/N 


ksK/Z 

kkJ^/Z k f ;k f /E 

1878-1882 

5066 

-33 


5033 

- k.g. 

138 

100 

---- per cent ----------- 

-0.7 

83- 87 

3266 

-46 



5220 

136 

100 

-0.9 


88- 92 

5861 

-48 



5813 

145 

100 

-0.8 

- 

93- 97 

5651 

49 



5700 

137 

100 

0.9 

- " 

98-1902 

6372 

206 



6578 

150 

100 

3.2 

- 

1903- 07 

6943 

596 



7539 

162 

100 

8.6 

- * 

08- 12 

7588 

335 



7923 

161 

100 

4.4 

- - 

13- 17 

8286 

406 

170 

113 

8692 

165 

100 

4.9 

2.1 1.4 

18- 22 

8838 

882 

360 

132 

9720 

175 

100 

10.0 

4.1 1.5 

23- 27 

8700 

1343. 

640 

278 

10043 

170 

100 

15.4 

7.3 3.2 

28- 32 

9070 

1413 

974 

389 

10483 

164 

100 

15.6 

10.7 4,3 

33- 37 

9414 

1876 

1212 

705 

11290 

164 

100 

19.9 

12.9 7.5 

Sources: 

E - 

K - 

Kfcand 

Ohkava et. al. (25; 

Ohkava et. al. (25; 

K f - JBS (16) 

Vol. 9, pp. 

Voi. 6, pp. 

166-168) 

150-152) 






Bank of Japan (1, pp. 12-13) 


Table 4. Production, Inventory change, Import, available supply and consumption of rice, 1955 - 69. 


Inventory Net 

Production change import 
2 IK 


Available supply Net consumption— Pro- Inventory Net 

Total Per capita Total Per capita due- change import 

Q"E-I+K q =Q/N C cr C/N tion irl/E k>K/E 



. 

---- 1000 m. tons ---- 
( brown rice ) 


k.g. 

(brown rice) 

1000m.tons k.g. 
(polished rice) 


—per cent 


1955 

12385 

2400 

1290 

11275 

127 

9882 

111 

100 

19.4 

10.4 

56 

10899 

-201 

558 

11658 

130 

10077 

112 

100 

-1.8 

5.1 

57 

11464 

-449 

433 

12346 

135 

10589 

116 

100 

-3.9 

3.8 

58 

11993 

224 

403 

12172 

133 

10421 

114 

100 

1.9 

3.4 

59 

12501 

411 

247 

12337 

133 

10553 

114 

100 

3.3 

2.0 

60 

12858 

459 

219 

12618 

135 

10738 

115 

100 

3.6 

1.7 

61 

12419 

-566 

77 

13062 

138 

11073 

117 

100 

-4.6 

0.6 

62 

13009 

-124 

182 

13315 

140 

11256 

118 

100 

-0.9 

1.4 

63 

12812 

-359 

239 

13410 

139 

11275 

117 

100 

-2.8 

1.9 

64 

12584 

-275 

502 

13361 

138 

11257 

116 

100 

-2.2 

4.0 

65 

12409 

468 

1052 

12993 

140 

10982 

118 

100 

3.8 

8.5 

66 

12745 

921 

679 

12503 

126 

10481 

106 

100 

7.2 

5.3 

67 

14453 

2334 

364 

12483 

124 

10361 

103 

100 

16.1 

2.5 

68 

14449 

2428 

230 

12251 

121 

10147 

100 

100 

16.8 

1.6 

69ft/ 

14003 

1646 

-392 

11965 

117 

9950 

97 

100 

11.8 

-2.8 


a J Preliminary 

b/ Available supply minus quantity used for seed, feed and Industrial use 
Sources: J H A P (13). 










Table 5. Deficit from the food control prograa In relation to the total national budget and the bud¬ 
get for agriculture and forestry of the central government, 1951-71* 


Tear 

Balance of the 
Food Control 
Special Account 

A 

Budget of Central 

Government for 

Ratio of deficit of the Food 
Account to 

Agrlcu lture 
and Forestry 

B 

Total (General 
Account) 

C 

Agriculture & 
forestry budget 
A/B 

Total 

budget 

A/C 





__j* _ 








1951 

3.8 

106.4 

793.7 

-3.6 

-0.5 

52 

- w.o 

144.4 

932.5 

9.7 

1.5 

53 

- 20*6 

170.9 

1027.2 

12.1 

2.0 

54 

- 13.0 

111.8 

1000.0 

11.6 

1.3 

55 

- 0.3 

96.3 

1013.3 

0.3 

0 

56 

- 16.0 

91.3 

1089.7 

17.5 

1.5 

57 

- 6.7 

121.4 

1184.6 

5.5 

0.6 

58 

- 2.1 

105.3 

1333.1 

2.0 

0.2 

59 

- 10.2 

115.3 

1512.1 

8.8 

0.7 

60 

- 28.5 

166.9 

1765.2 

17.1 

1.6 

61 

- 58.6 

229.6 

2107.4 

25.5 

2.8 

62 

- 62.5 

250.2 

2563.1 

24.4 

2.4 

63 

- 78.6 

298.7 

3056.8 

26.3 

2.6 

64 

-126.9 

348.5 

3340.4 

36.4 

3.8 

65 

-128.1 

404.9 

3744.7 

31.6 

3.3 

66 

-213.9 

555.1 

4477.1 

38.5 

4.8 

67 

-248.8 

617.9 

5203.4 

40.3 

4.8 

68 

-278.2 

685.3 

5917.3 

40.6 

4.7 

69 

-344.! . 

826.7 

6930.9 

41.6 

5.0 


(356.6)^/ 



(43.1) 

(5.1) 

70 

-346.2 y. 

992.1 

8213.1 

34.9 

4.2 


(456.4)2/ 


t 

(46.0) 

(5.6) 

71 

— 

i086.c£' 

9414,3“ 

— 

--- 


(463.4)1;/ 



_teLD_ 

(4.9) 


a,/ Inside of parentheses are the budget of food control including the budget for retirement and diver¬ 
sion of paddy field area, 
b/ Balance of rice and mugl control only* 
cj Starting budget 

Data provided by the Research Section , Food Board, and the Budget Section, Minister's Office, Ministry 
of Agriculture and Forestry. ° ’ 


Table 6* Changes In relative productivity and relative prices between agriculture and manufacturing, 
1953-68. 


Year 

Net product per worker-^ 
( current prices) 

Relative 
productivity 
( current 
prices) 

C- A/B 

Index of 
v product prices 

Relative 

price 

Index 

F-D/E 

Relative 

productivity 

(constant 

prices) 

G • C/F 

Agriculture 

A 

Manufactur¬ 

ing 

B 

Agrlcyl- 

ture- 

D 

Hanufac- 

turlngE/ 

E 


1000 yen 

X 


■1960 r 100 


X 

1953 - 55 av. 

68 

225 

30 

101 


102 

99 

30 

1960 

98 

445 

22 

100 


100 

100 

22 

61 

111 

500 

22 

109 


100 

109 

20 

62 

122 

514 

24 

120 


98 

122 

20 

63 

130 

616 

21 

128 


99 

129 

16 

64 

146 

646 

23 

134 


99 

133 

17 

65 

167 

682 

24 

149 


99 

151 

16 

66 

191 

777 

25 

160 


101 

158 

16 

67 

245 

910 

27 

174 


102 

171 

1* 

68 

290 

1017 

29 

177 


102 

174 

17 


a/ Net domestic product at factor coat per gainful worker. Agriculture workers Include forestry t 
workers* 1968 data are preliminary. 

b/ Ministry of Agriculture and Forestry index of agricultural product prices at farm gate. 
y Bank of Japan Index of wholesale prices of manufacturing products. 

Sources; JKPA (10) and J B S (16). 









Table 7. Changes In relative Income between farm and urban worker households, 1953-1968. 




Farm household 

Urban worl 

cer household 

Relative 

Income per 

Year 

Income per household 

Total Income 

Income 2.' 

per 



Faro 

Income 

Off-farm. 

Income"' 

Total 

A 

per person 

B 

Household 

C 

Person 

D 

Household 

A/C 

Person 

B/D 




- 1000 

yen —-— 



.X- 


19)3 55 av. 

.211 

139 

350 

55 

334 

70 

105 

79 

1960 

239 

210 

449 

78 

491 

112 

91 

70 

1961 

258 

243 

501 

89 

542 

128 

92 

70 

1962 

294 

287 

571 

103 

610 

146 

94 

71 

1963 

317 

325 

642 

118 

655 

157 

98 

75 

1964 

350 

382 

732 

136 

732 

176 

100 

77 

1965 

401 

434 

835 

157 

797 

194 

105 

, 81 

1966 

455 

493 

948 

182 

870 

215 

109 

85 

1967 

562 

573 

1135 

221 

967 

240 

117 

92 

1968 

579 

669 

1248 ' 

247 

1068 

272 

117 

91 


a/ Include transfer Income. 
Source: J B S (16 end 17) 


Table 8. Net returns to labor ( per hour) by major farm products, 
1965-67 averages. 



Yen/hour 

Rice • 100 

Rice 

306 

100 

Wheat 

91 

30 

Potatoes 

225 

73 

Sweet potatoes 

140 

46 

Red beans 

167 

55 

Cucumber 

167 

55 

Tomato 

181 

59 

Tangerine orange 

346 

113 

Apple 

177 

58 

Rapeseeds 

119 

39 

Tobacco 

118 

38 

Tea 

226 

74 

Cocoon 

153 

50 

HI Ik 

145 

47 

Bgg 

182 

39 

Hog 

137 

45 


T U A V / 1U. m 




96 






-1882 1893-1897 1908-1912 1923-1927 1938-1942 1951 55 60 65 7 

Year 

Fig. 1. Changes in the shares of various food items in the total calorie intake of the Japanese, 1878-1942 quin¬ 
quennial data and 1951-1969 ann ual data. 


Sources: JMAF [141 and Yamada and Hayami [28j. 





Rice price (yen/150kg) 






Footnotes 


* The author wishes to thank (a) Kelzo Mochida for suggestions and 
comments and (b) Masakutsu Akino, Kenji Konosu, Hiroakl Noake, 

Hlrohlsa Tanaka and Nobunari Tanaka for assistance in data collection. 

1/ For excellent review of the history of rice policy in relation to 
economic growth, see Mochida (20) (21). For factual descriptions of 
rice policies, see Ogura ( 24, pp. 149-210). 

2/ Such questionable restrictive assumptions as the "surplus labor at 
zero marginal productivity" and the "institutional wage rate" are 
unnecessary for the present discussion. 

3/ Decline in the share of rice from before to after World War II is 
explained by Increase in wheat consumption. The wheat eating habit 
was developed during the period of rice shortage through school lunch 
program, and etc. 

4/ This deflation was named after Finance Minister Matsukata who executed 
the deflation policy by consolidating paper currencies in order to 
establish the silver standard. 

5/ The tax revision on arable land was largely completed in 1973, but 
was not completed before 1831 on forest and wild fields. 

6/ According to Max Fesca, a German soil scientist, employed by the 

Meiji Government, "The people of the lower class ate mainly the mix¬ 
ture of rice and barley prepared in the ratio of 1 to 2, or a porridge 
of millet and rice or of millet and barley, and, as a side dish, ate 
dried strips of radishes or vegetables of the season; they took 
almost no fish, even dried ones" ( Ogura: 24, p. 182). 

Tj See Chapter 7 of Hayami and Ruttan (5) and Ogura (24) for the poli¬ 
cies for increasing productivity and output of rice. For more de¬ 
tailed information, see Nogyo Hattatsushi (23). 

8/ This tariff also intended to appease landlords who accepted the rise 
in land tax for financing the War. 

9/ For the vivid description of the controversy, see Mochida (20). 

10 / According to Tobata, before the Rice Riot, "...development efforts 
in Taiwan were concentrated on sugar production and little was done 
in F.orea. It was claimed that the development of rice production 
in those overseas territories should be suppressed since it was to 
foster the competition against Japanese agriculture...." (Nogyo 
Hattatsushi: 23, p. 597). 


11 / See Hayami and Yamada (6). 



12/ See Nogyo Hattasushl (23) or Ogura (24). 

13 / For this process, see HayamI (3) 

14 / For a detailed quantitative analysis, see HayamI and Ruttan (4). 

15 / The most comprehensive review of rice policy and food control program 
during and after the war may be seen In Ministry of Agriculture and 
. Forestry, Board of Food, (12). For concise summary, see Mochlda (21) 
and Ognra (24). 

16 / Brown rice Is husked but unpolished rice. Conversion factors both 
from paddy to brown rice, and from brown rice to polished rice are 
roughly 80 per cent. 

17 / There Is an estimate that one vote In rural districts worth 4 to 7 
votes In Tokyo. See Henml(8, p. 200). 

18 / There Is even a possibility that the surplus will rise, considering 

the rapid decline in price consumption. According to a study conducted 
by the Ministry of Agriculture and Forestry, an estimate of Income 
elasticity of demand for rice on 1960-68 time-series data Is as low 
as minus 0.75 ( JMAF:15, p.79). This implies that annual decline In 
rice consumption in Japan will be 7.5 per cent of total consumption 
or about 7 hundred thousand tons per year, assuming an annual growth 
rate of perrcaplta income of 10 per cent. 
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Government Interference in the Rice Market in Taiwan 
T. H. Lee' 

Introduction 

The government Interference In the rice market started in 1942 
by the reason of the shortage of food in the Japanese Empire during 
Horld War .II. Compulsory collection and rationing of rice was under¬ 
taken by the Japanese government as a major part In controlling the 
economy. 

In the Immediate postwar period, although this policy of 
control was abandoned by the Chinese government, the problem of food 
shortage In Taiwan was not resolved largely because of the large 
Influx of population from the Chinese mainland. Also, both the 
government’s budget and the supply- of production goods, such as 
chemical fertilizers and funds for irrigation investment, were quite 
limited In respect to amounts necessary for bringing about the quick 
recovery of agricultural production. Military pressure had inevitably 
led the government to seek another financial source. In 194H, the 
Provincial Food Bureau established a system of controlling of chemical 
fertilizers under which collection and distribution of chemical ferti¬ 
lizers were exchanged with cultivators for rice. Land reform (completed 
in 1953) was also combined with an apparatus designed to secure rice for 
government budget. 

Since the government's role In the rice market was so importmt 
during the period 1950-1970, we will make a detailed analysis of 
government collection and distribution of rice. The principles guiding 
the government's retaining a broad control over rice market are: (1) 
the collection of enough rice to meet military and civilian require¬ 
ments during the national emergency; (2) the rationing of rice to 
armed personnel and members of their families, public servants, miners 
and destitute persons; (3) the maintaining of a comparatively stable 
rice price throughout the year; and (4) the exporting of as much rice 
as possible in order to meet the gap in foreign exchange. —^ 

,1/ Joint Commission cn Rural Reconstruction, Economic Digest Series No,3, 
"Food Administration in Taiwan" Taipei, 1953, p, 3, 

* Chief, Rural Economics Division, Joint Commission on Rural 
Reconstruction, Taipei, Taiwan. 
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These measures can be divided into two stages: in the first period 
(1946-1950), the purpose of governmental policy was to achieve self- 
sufficiency in rice production to meet increasing requirements; 
in the second period (1950-1970), to resume export of rice after 
further Increase of rice production on the island. 

Therefore, cur report will be directed toward evaluating govern¬ 
mental policy In relation to collection and distribution of rice. 


Government Collection of Rice 


How great was the amount of rice collected by the government 
through various methods is shown in Table 1. It is clear Immediately 
from Table 2 that government collection controlled more than 74 per¬ 
cent of the total sale of rice in 1955 but it declined to 44 percent 
in 1970, Viewing from the percentage of total sale of rice in the 
total production, it has increased from 46 percent in 1956 to 54 per¬ 
cent in 1968 and than declined to 50 percent in 1969, Government 
collection occuded more than 35 percent of total rice production in 
1954 and only 22 percent in 1969. This percentage was enough to 
dictate the rice market. Government interference in the rice market 
was stronger in the period 1950-1964 than the latter period 1961-1970. 
Conversely, cultivator's sale ratio of rice increased gradually. 


Table 1, Government Collection of Rice, Taiwan, 1950-1970 

Units M/T in brown rice 


Period 

Land tax and 
compulsory 
purchase 

Barter 

exchange 

Other collec¬ 
tion through 
loan 

Land price 
repayment 

Total 

1950 

155,408 

227,947 

4,358 

mm 

387,713 

1951 

156,996 

193,543 

42,544 

m 

393,083 

1952 

144,022 

260,026 

24,740 

- 

428,788 

1953 

141,236 

278,900 

50,040 

26,148 

496,324 

1954 

140,02$ 

286,991 

114,618 

12,301 

553,939 

1955 

128,011 

309,982 

34,346 

65,324 

518,739 

1956 

132,439 

322,524 

36,539 

28,283 

519,'785 

1957 

143,240 

348,944 

21,261 

21,902 

535,347 
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ConC’d (Tabic t) 


Period 

Land tax and 
compulsory 
purchase 

bartor 

exchange 

Other collec¬ 
tion through 
loan 

Land price 
repayment 

Total 

1938 

IC.5,24.1 

339,269 

19,077 

61,256 

566,061 

1959 

113,203 

325,792 

23,390 

50,780 

313,166 

I960 

136,061 

293,102 

22,626 

16,658 

666,267 

1961 

127,226 

366,925 

68,660 

32,076 

572,887 

1962 

163,591 

301,975 

61,210 

29,662 

596,610 

1963 

130,515 

376,303 

65,033 

13,568 

565.501 

lv66 

102,753 

638,110 

37,350 

11,635 

669,660 

1965 

196,839 

396,972 

69,905 

9,750 

653,666 

1966 

153,1?6 

669,150 

20,666 

3,616 

636,626 

1967 

190,667 

639,611 

23,371 

2,935 

666,586 

1960 

216,103 

656,106 

22,011 

2,680 

697,690 

1969 

152,210 

320,672 

20,952 

5,261 

506,895 

1970 

197,103 

200,532 

19,707 

1,7B9 

699,211 


Source: Provincial Food Bureau, Food Statistics Book 1950-1970 and 
Monthly Rico Accounting, I950«197(i. 


Collection of Rice throuph Lend Taxoo 

tMW—ww rnr -i i 11~ n r M ~ i 11 i - 


In collecting r'co, the government adopted a variety of tnonsuros. 

Some of the devices * 'loyod Included collection of rural land taxos and 
surtaxes in kind and compulsory purchase of rlco from landowners according 
to land site. In Taiwan, t ng the practice in the mainland China, 

the rural land tax In Kind v .'ted to paddy land. For rural land 

other than paddy fields, the Cox was collected In cash. The procedure for 
levying the rural land tax In kind was based on the following fc 'mulo: 

1, Rural land tax In kind ■ tax unit (Yen) x land area (ha,) 

X 0,05 kg, (paddy rice). 

2* Land surtax fer profcctural public servants or defense surtax “ 
tax unit (Yon) x land area (ha.) x 2,655 kg, (poddy rice). 

3. Compulsory purchase • tax unit (Yen) x land area (ha.) x 12 kg* 
(paddy). 
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Tax units 'Mfferod according to the land grades recorded in the 
Inn'* r*."lstrntl<'n book, shewed the tax rates of land grades determined 
in 1343. In setting the tax rate, for every Japanese Yen G.G5 kg. 

: f i r’t!y was collector! for tax, 2,655 kg. ns a special levy for prefec¬ 
ture! public servants, and 2.655 kg. for defense surtax. Concurrently, 
12 Itp, of faddy per tax rate (Yen) was to bo sold to the Provincial 
F*»Bureau at ->n official price which was only one-half of the whole¬ 
sale market price for rice. 

The government did not publish a detailed explanation rogarding 
the quantity «f pa'-'dy collected. If wo compare payments '-f land tax 
during the Japanese period and in the postwar period, we can mere cr 
less determine the g*. verntnont’s basis for taxing in the pcst-war 
period. The payment of land tax during the Japanese administration 
vras made in cash. If cash is converted int<^ the quantity of paddy in 
accerdnncc with the average annual [rice, then the tctal quantity cf 
paddy paid fc r land tax, surtax, defense tax cn the paddy lands of 
grade 3 to 21 can be shewn in the fcllowing table.— 


y C, Y. Hsu, Rural Taxation In Taiwan . Joint Commission cn Rural 


Reconstruction, November 1952, p, 8 
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Table 2. Total production, sale and government 
collection of rice, Taiwan* 1950 ■ 1970 


Torlod 

Total 

production 

_CD 

Total sale 
of rice 
(2) 

Government 

collection 

(3)_ 

«- 

«- 


M/t 

M/t 

M/t 

% 

7, 

1950 

1,421,486 

700,650 

307,713 

49,29 

55,34 

1951 

1,484,792 

733,933 

393,083 

49.43 

53.56 

1952 

1,570,115 

802,486 

428,788 

51.11 

53.43 

1953 

1,641,557 

843,596 

496,324 

51.39 

50.83 

1954 

1,695,107 

047,553 

553,939 

50,00 

73.22 

1955 

1,614,953 

775,177 

518,739 

45.98 

74.34 

1956 

1,709,029 

821,352 

519,785 

45.09 

63.28 

1957 

1,839,009 

047,599 

535,347 

46.09 

63.16 

1950 

1,094,127 

801,905 

544,041 

46.56 

61.78 

1959 

1,056,316 

042,211 

513,164 

45,37 

60,93 

1960 

1,912,01C 

874,740 

466,247 

45.75 

53,30 

1961 

2,016,276 

900,505 

572,007 

49.03 

57.95 

1962 

2,112,074 

1,067,209 

596,410 

50,51 

55.09 

1963 

2,109,037 

1,050,159 

565,501 

49.79 

53.85 

1964 

2,246,639 

1,171,020 

669,640 

52.12 

57.18 

1965 

2,340,042 

1,254,203 

653,466 

53,41 

52.10 

1966 

2,379,663 

1,262,593 

636,424 

53.06 

50,41 

1967 

2,413,791 

1,273,461 

664,534 

52,76 

52,19 

1960 

2,510,104 

1,356,417 

697,498 

53.07 

51.42 

1969 

2,321,633 

1,150,107 

506,095 

49,54 

44.07 

1970 

2,462,643 

m 

499,211 

- 


Source: 

Provincial Food Bureau, Food Statistics Book 1950-1970 and 


Monthly Rice Accounting , 1950-1970. 
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Table 3* Quantity of paddy paid for land taxes per 
hectare. Taiwan. 1935 - 1951 


Period 

Grade 8 

KS, 

Grade 9 
Kg*_ 

Grade 10 

Kg. _ 

Grade 11 

Kg. 

Grade 12 
Ka. 

1935 

156.25 

128.29 

105.26 

87,17 

70.72 

1936 

144.71 

118.81 

97,49 

80,73 

65.50 

1937 

146,49 

120,28 

98,69 

81.73 

66,31 

1930 

141,90 

116,50 

95,59 

79.16 

64,23 

1939 1/ 

105.14 

151,98 

124.70 

103,30 

83.82 

1940 

109.01 

155,16 

127,31 

105,46 

85,57 

1941 

173.78 

142.65 

117.05 

96,96 

70.67 

1942 

164.59 

135.11 

110.86 

91.84 

74,52 

1943 

162,40 

133,31 

109.39 

90.61 

73.52 

1944 1/ 

263,57 

229,36 

198.95 

174.87 

153,33 

1945 2/3/ 

119,02 

103,56 

09,83 

70,96 

69.23 1/ 

1945 4/ 

184.08 

160.185 

138,945 

122,130 

107.085 

1947 5/ 

239.304 

200,2405 

180.6205 

158.769 

139.2105 

lv40 

239.304 

200,2405 

180,6205 

150.769 

139.2105 

1949 

239.304 

208,2405 

100.6285 

150.769 

139.2105 

1950 6/ 

294.523 

256.296 

222,312 

195,400 

171.336 

1951 

294.528 

256.296 

222.312 

195.400 

171.336 

Source: C. Y. Hsu, Rural Taxation In Taiwan, Joint Commission on 
Reconstruction, Unpublished Mimeograph, 1952, p, 0. 

1/ The tax rates were increased. 

Rural 


2/ World War II ended and Taiwan restored to Chinn. 

3/ From 1935 to 1945. the tax payment In cash was converted Into paddy with 
the average annual price of paddy as shown In TJ » 

4/ The land tax payment was revised to be made In kind. 

5/ The surtax was levied and compulsory purchase of paddy began. 

G/ The defense tax began. 

2/ Farm price cf Penial paddy per 100 kg. 


1935 

Y 12,16 

1930 

Y 13,39 

1941 

Y 16,13 

1944 

Y 23.20 


193G 

13.13 

1939 

15.14 

1942 

17.03 

1945 

34.43-lst 

crop 

1937 

12.97 

1940 

14.83 

1943 

17.26 

1945 

I02.60>2nd 

crop 



Under the Japanese regulation, the determination of land tax 
rates was determined by the net income per hectare of the rice field* 
The relation of the percentage of land tax on a paddy field to the 
net income per hectare was in 1919 on the average 5,5 percent. It 
decreased to 2,^ percent in 1934 mainly because of the rapid 
increase in per hectare yield of rice. The average rate of land tax 
was adjusted to 3,2 percent in 1935 and then revised again in 1939 
and 1944, The adjustment on the rate of land tax was made onoe 
every five years in Japanese period, but it was decided at 2 to 3 
percent of net Income on paddy field. If we Include the surtaxes 
imposed by local government on land tax, the total payment of land 
tax including the surtaxes was 5.9 percent of net income for the 12th 
grade of poddy field and 10,6 percent of net income for the first 
grade of poddy field. 

According to the estimate mode by the Provincial Food Bureau 
in the postwar period, the annual yield of paddy for the first grade 
of poddy field was 7,073 kg per hectare and 600 kg for the 24th 
grade of paddy field. Therefore, the total payment of land taxes 
including surtax and defense tax per hectare was about 0.01 percent 
for the first grade of poddy field and 4,01 percent for the poorest 
grade of paddy field. 

The bases for determining the rate of land taxes were for the 
Japanese administration net form income and for the Chinese government 
gross farm income. If we use the income ratio of rice production which 
was reported in "Rice Production Survey, 1936-1960" (Provincial Depart¬ 
ment of Agriculture and Forestry) to adjust the difference of both 
bases, then the rate of land tax to net farm income including surtax 
and defense tax per hectare will be 26 percent for the first grade of 
paddy land and 12 percent for the 24th grade of paddy land in the post¬ 
war period. From this fact, it is clear that the rate of land tax is 
hdavler in the postwar period than in the prewar period. Considering 



0 


that per hectare yield of rice In 1955 was roughly same as the level 
of the prewar p'ak In 1930, It Is reasonable to believe that land 
taxing In the postwar period was not based on the productivity of 
rice production which was adopted by the Japanese government. Since 
1950, a 0,05 kg of paddy rate per hectare has been adjusted two times, 
lastly to 19,37 kg per hectare, corresponding tc the decrease of 
rice collection In compulsory purchase from landowners after the land 
reform program. 

With regard to the compulsory purchase of paddy from landowners, 
taxing formula was shown in footnote 3 to Tabic 3, The average 
officiol purchasing price of paddy for the first and second crops are 
compared with the wholesale market price of rice in terms of paddy at 
farm level in Table 4. 

This collection compulsorily forces large landowners to deliver 
relatively large additional amounts of rice at the official low price. 
It is said that the official purchasing price was Jointly decided by 
the. Provincial Government and the Provincial Peoples’ Assembly in 
consideration of general commodity prices and the living price indices 
of government officials at the time of decision. However, as seen in 
Table 4, the official purchasing price was about one-half of the whole¬ 
sale market price. In view of this compulsory purchasing system of 
rice, we can understand the political and administrative objectives 
in the land reform program initiated by government, Jensen reported 
that actual and planned compulsory sale collections for the whole 
period under review were never in harmony.In order to obtain 
enough rice from cultivators and landlords to meet the needs of the 
budget, action by the government to institute other measures was 
inevitable. 
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Table 4. Annual official purchasing price and market 
price of paddy rice, Taiwan, 1951-70 



Official 
purchasing 
price (1) 

Wholesale 
market 1/ 

...B(2) 

mm 

1951 

0,65 

0.84 

0,77 

1952 

0.86 

1,36 

0,63 

1953 

1,26 

2.14 

0.59 

1954 

1.46 

1,87 

0.78 

1955 

1,48 

2.01 

0.74 

1956 

1,56 

2.18 

0.72 

1957 

1,63 

2.30 

0.71 

1958 

1,76 

2.39 

0.74 

1959 

1,86 • 

2.55 

0.73 

1960 

2.18 

3.63 

0.60 

1961 

2.77 

3,99 

0.69 

1962 

2.88 

3.75 

0,77 

1963 

2.94 

3.85 

0.76 

1964 

3.00 

3.98 

0.75 

1965 

3.08 

4.01 

0.77 

1966 

3.15 

4.07 

0.77 

1967 

3.32 

4.27 

0.78 

1968 

3,54 

4,45 

0.80 

1969 

3.73 

4.44 

0.84 

1970 

3.96 

4.84 

0,82 


'l/ Wholesale market rice of paddy rice was converted from 
price of polished rice with the ratio of 0,762 x 0,9®, 

Source: Joint Commission on Rural Reconstruction, Rice Review , 
January 1971, No, 56, Taipei, Taiwan, 


I 65 k 
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Collection of Rice through Barter Programs 

Barter programs were set up mainly In connection with chemical 
fertilizers, and were designed In order to collect the bulk of govern¬ 
ment rice directly from cultivators, Rlce-fertillzer barter exchange 
could be either spot or loon, bu*. repayment for loon was rice In kind. 

The barter program started with the second rice crop In 1940 and was 
undertaken on an area basis by the district offices of the Provincial 
Focd Bureau, committing, however, actual distribution and collection 
to township farmers' associations. 

The rate cf fertilizer application was high for rice production 
In Taiwan In particular and rice farmers were also technically well 
trained In application of chemical fertilizers. The following table 
shows the change of fertilizer consumption by rice crops during the 
period 1938-1570. 

It Is very clear from columns 3 and 6 In Table 5 that per hectare 

rice yield and per hectare fertilizer consumption hod a very close 

2 / 

relationship, C, S, Shlgh,- et al, have computed the regression 
relationship about the relative changes In two series for the period 
1947-1955 as follows: Yc - C3.716 + 0.171 X (R 2 - 0.044), where Yc is 
the relative change rate of per hectare rice yield and X the relative 
change rote cf per hectare fertilizer consumption by rice. The equation 
indicates that one percent cf Increase In per hectare fertilizer consump¬ 
tion will affect the 0,171 percent cf Increase In per hectare yield of 
brown rice assuming other conditions constant. A. B, Lewis has recently 
Computed the following multiple regression, showing the mathematical 
relationship between the amounts of three nutrients (N, P, K) In column 
6 of Table 5, and the average rice yield in column 3 of the above table 
for the period 1952-1964. 

1/ B, M* Jensen, Rice In the Economy of Taiwan, the Report for FOA 
Mutual Security Mission to China, August 1953, pp, 16-17, 

2/ Chlen-shen Shih,' et al,. An Appraisal of the Fertllizer-Rlce Barter 
System In Taiwan. No, 11, College of Law, National Taiwan University, 
Taipei, Taiwan, 1961, pp, 20-25, 
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Table ?•- Mice aoreage, produotlon ana ohemical 
fertilizer consumption.by rice, Taiwan 
1938-1970 


Unit; brown rice 


Period 

Rioe 

acreage 

Per 

ba. 

rice 

yield 

Total 

consumption 
of chomioal 
fertilizers 
by noc 

Per hectare 

consumption _ 

of chemical JN 

fertilizers 

wutrient^/ 

quantity 

P 2 c 5 k 2 0 


Ha. 

Kg. 

m/t 

Kg. 

Kg. 


Kg. 

1936 

625,396 

2,242 

389,334 

623 

— 

• 

- 

1939 

626,131 

2 088 

351,088 

56I 

- 

tm 

- 

1940 

636 ,622 

1,768 

297,11* 

465 

- 

- 

- 

1941 

646,927 

1,853 

269,739 

417 

- 

- 

- 

1942 

616,529 

1,900 

226,643 

366 

- 

- 

• 

1943 

610,051 

1,845 

227,991 

374 

- 

- 

- 

1944 

600,688 

1,778 

77,047 

128 

- 

- 

- 

1945 

502,018 

1,273 

1,958 

4 

- 

- 

- 

1946 

564jOl6 

1,585 

74,391 

132 

- 

- 


1947 

677,557 

1,474 

77,191 

114 

- 

- 

- 

1948 

717,744 

1,489 

07,026 

121 

- 

- 


1949 

747,675 

1,625 

116,691 

156 

- 

- 

- 

1950 

770,262 

1,845 

231,764 

301 

- 

- 

mm 

1951 

789,075 

1,882 

279,057 

355 

59 

12 

8 • 

1952 

7tf5»729 

1,998 

362,117 

460 

66 

24 

10 

1953 

770,364 

2,109 

378,363 

486 

67 

28 

11 

19 54 

776,660 

2,lo3 

460,179 

593 

o3 

29 

.12 

1955 

750,739 

2,151 

442,081 

589 

04 

33 

14 

1956 

703,629 

2 , 204 

490,281 

626 

85 

34 

14 

1957 

703,267 

2,340 

492,291 

629 

87 

34 

16 

1958 

77o,l09 

2 , ^34 

500,716 

643 

90 

35 

19 

1959 

776,050 

2,392 

490,736 

643 

89 

34 

22 

I960 

766,409 

2,495 

5o5,579 

660 

96 

34 

26 

1961 

782,510 

2,577 

529,516 

677 

102 

36 

29 

1962 

79^,228 

2,660 

582,451 

733 

116 

34 

30 

1963 

749,220 

2,815 

611,042 

0I6 

121 

39 

37 

1964 

764,935 

2,937 

702,635 

919 

137 

44 

39 

1965 

772,910 

3,036 

637,155 

824 

136 

39 

26 

1966 

786,635 

3,017 

672,371 

853 

149 

36 

44 

1967 

707,097 

3,067 

696,618 

685 

154 

31 

37 

1968 

709,906 • 

3,188 

706,070 

984 

161 

29 

34 

1969 

786,592 

2,952 

698,555 ?/ 

886 

157 

28 

34 

1970 

776,139 

3,173 

693,690 ^ 

894 

— 


— 


Sourer; Data provided by Provincial Food Bureau. 

l/ Before 1950, fertilizer nutrients are not ***fcc available. 
2/ Primary ostimato. 
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Yr - 1453,49 + 2,5931 N + 9,7037 P + l.T.2073 K (R 2 - 0.90), 

2 

Firm the multiple correlation determinant R , It Is clear that about 
90 percent of the variation In rice yields was associated with 
variation In the fertilizer nutrients. The multiple regression 
equation showed that there are different degrees of multiplying 
effects of three fertilizer nutrients (N, P, K) on the rice yield. 

In the case rf nitrogen, Its multiplying effect is lowest at 
2,5931 when cne kg, of nitrogen Is applied for paddy per hectare. 
Phosphate and Potash have 9,7307 and 10,2073 of multiplying effects 
respectively,—^ Two facts should be clarified from Table 5 with 
respect tc the close relationship between per hectare rice yield and 
consumption of chemical fertilizer nutrients. First, the farmers 1 
response tc fertilizer price was sensitive. According to C. S. Shlh's 
calculation, demand equotion for chemical fertilizer in the Japanese 
period 1930-1937 was: log F ° 4,7376 - 1,3602 log P R *» 0,771, where 
F Indicates the demand quantity for chemical fertilizer and P the price 
cf chemical fertilizer. The equation expresses that one percent of 
Increase cr decrease in fertilizer price will be accompanied by 1,3602 
percent cf decrease or increase In fertilizer consumption. Economically 
speaking, price elasticity of demand for chemical fertilizer was very 
elastic. Farmers' response to fertilizer price was sensitive during 
the Japanese (.oriod. Second, fertilizer application by Taiwan farmers 
to rice and other crops was dependent on the supply and price of 
fertilizer. During the Second World War and In the postwar period, the 
supply of chemical fertilizer was limited and a sharp decline of total 
fertilizer cousumption to 1,950 m/t was seen In 1945, The per hectare 
yield cf rice also decreased tc 1,273 kg, at the same time. The 
domestic production of chemical fertilizer was by public enterprise 

y A, B, Lewis, "The Rlce-Fertlllzor Barter Price and the Production 
of Rice In Taiwan, Republic of China" Journal of Agricultural 
Economics. June' 1967, No, 5, Taichung, Taiwan, pp. 127-179, 
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and was far from being sufficient to meet the demand, and large 
Imports of chemical fertllleers were necessary. In the postwar 
period, the balance was net portly by Imports financed by the Mutual 
Security Agency ond partly through Imports financed by the Provincial 
Government, Also the source of the whole chemical fertiliser supply 
was completely In the hands of the government. These two facts 
explain why In Taiwan the government could easily adopt the fertiliser* 
rice barter exchange systom^ 

The exchange rates between different fertilisers and paddy rice 
were pegged by the Provincial Food Bureau and are adjusted from time 
to time. The exchange rates In the early period are shown In detail 
in the following table. The exchange rate of fertilizer for poddy 
rice In Table 6, reflects empirical Information on rice and fertilizer 
prices In the world ond shows that the exchange rates were not 
determined by domestic production coats or Import prices plus handling 
charge and custom duty but by monopolistic decisions regarding 
maximizing profit in consideration of farmers'demands for fertilizers. 

Table 6, Rote of exchange between fertilizers and paddy 

Rice, Taiwan, 1940-1952 

(Kg, of Ponlal poddy required In exchange for 1 
kg, of various fertilizers) 


1940 1949 1950 1951 1952 


Type of 2nd 

1st 

2nd 

1st 

2nd 

1st 

2nd 

1st 

2nd 

1st 

fertilizer crop 

crop 

**)«M« 

cro£ 

crop 

£££E 

cro£ 

crop crop 

crop crop 

Ammonium sulfate 1,5 
Calcium super* 

1.5 

1,5 

1.2 

1.0 

1.0 

1*0 

1.0 

1.0 

1.0 

phosphate 


0.5 

0.5 

0,4 

0.4 

0.4 

0.4 

0,4 

0.4 

Calcium cynamlde - 

m 

•• 

m 

1.0 

0,9 

0.9 

0.9 

0.9 

0.9 

Ammonium nitrate 2,0 


2,0 

2.0 

1.6 

1.4 

1.4 

1.4 

1.4 

1.4 

Potassium chlorlde- 

m 

- 


m 

1.5 

1.5 

1.5 

1.5 

1.0 

Fused phosphate 
Calcium ammonl- 

m 

m 

m 

m 

- 

- 

0.4 

0.4 

0.4 

trate • - 

Ammonlated super* 

m 

m 

m 

m 

- 

1.0 

1.0 

1.0 

1.0 

phosphate 

m 

. 

m 

m 

0.65 

0,65 

0,65 

0,65 

0.65 

Ammonium phosphate 1, 

9 1.9 

1.0 

1.3 

1.3 

V 

m 

1.3 

1.3 

1.3 

1.3 

Mixed fertilizer « 

4 

m 


• 

1.0 

1,0 

1.0 

1.0 


Source: Compiled by RED, JCRR, based on data furnished by PFB* 

|0?x 
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This is an economically inefficient way to squeeze agriculture. The 
rensor vhy the government adopted this measure to collect more rice 
from farmers was the fact that there wos no alternative. Adjustment 
of the exchange rate without consideration of changes in domestic 
production costs and international prices seems arbitrary. The rates 
in the table represent the overage for the total exchange. The 
average exchange rote for each former wos actually different according 
to the quantity of different fertilizers actually acquired. 


Table 7. Average exchange rate of fertilizer-paddy barter 
_ System. Taiwan, 1950 - 1958 


Period 

Quantity of 
fertilizer 
distributed 

Kg. per ho. 

Average exchange ratio 
(quantity of paddy to be 
required in exchange for 

1 kg, of fertilizer inc, 
the varying percentage of 
nutrients) 

Quantity of 
to be paid b 
(per ha.) in 
of brown r 

1350 

301 

1.010 

234 

1951 

255 

0.959 

262 

1952 

461 

0.071 

309 

1953 

406 

0.020 

310 

1954 

593 

0.024 

376 

1955 

509 

0.057 

309 

1956 

626 

0.040 

405 

1957 

629 

0.C54 

414 

195C 

643 

0.064 

420 

1959 

643 

0.063 

427 

1960 

660 

0.049 

431 

1961 

677 

0.035 

435 

1962 

733 

0.032 

480 

1963 

016 

0.799 

522 

1964 

919 

0.792 

582 

1965 

024 

0.820 

541 

1966 

053 

0,069 

593 

1967 

005 

0.042 

596 

1960 

094 

0.833 

593 

1969 

one 

0.033 

581 

1970 

094 


• 

Source: 

Data supplied by Provincial Food Bureau. 
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The average exchange rate decreased from 1*010 kg* in 1950 to 
0*C2G kg. In 1953 but Increased to 0.069 kg* In 1964, Then, It 
decreased to 0.033 kg, in 1969, This is mostly due to variations 
in quantity of fertilizers and distribution of nitrogen nutrient 
contents in relation to potassium and phosphate content. 

Considering the failure of a cotton cloth barter program and 
barter programs for other necessary living commodities, it is clear 
that the success of the fertilizer barter program was mainly due to 
the government’s monopolistic position respecting fertilizer supply 
and the farmers’ strong desire to obtain chemical fertilizers. 

M* T* Chu, the former chairman of the Provincial Farmers’ Association, 
has assessed the profit of Provincial Food Bureau from the operation 
of the fertilizer barter program as shown in Table 0, “ The total 
profit of the fertilizer barter program roughly amounted to 423 
million N* T* dollars (equivalent to ten and a half million U. S. 
dollars) each year, in which 300 million N. T. dollars is obtained 
from imported fertilizer and 35 million from domestic production. 

The above analysis discloses the fact that the primary purpose in 
government rice collection In connection with the fertilizer barter 
program was that of obtaining a high profit in order to meet budget 
deficit. Although the exchange rote for fertilizer and paddy was 
adjusted from time to time, the average rate which farmers actually 
paid did not change very much until 1969. Change of farmers’ demand 
for different fertilizers made the Provincial Food Bureau establish 
some unfair exchange rates for scarce fertilizers* The profit per 
n/t of fertilizer, as seen in Table G, ranged from NT$-739 to 
NT$1,270. 

JL/ T, Chu, An Assessment on Fertilizer B arter S ystem, Nonyu, 1952, 
No* 3, pp, 10-12, 



lable 8. An enscssi cnt on p 
operation of ft rtilizcr 


Fuitilizcrs 

rmpirt and 
^urc nasine, 
qut ntity 

1. 

Imports 

m/r 


Amui^itium sulfate 

26C,000 


v/alcium super- 
pbospba 

42,000 


Pot^.ssiuL. chloride 

55,oco 


Ammonium pboc^natu 

10,0C0 


.‘otaaoiua sulfate 

8,0C0 

2. 

Fo;..estic pi eduction 



Ammonium sulfate 

40,000 


oTiciuL. cyaauide 

41,COO 


Calcium .-.m iotutratc 

.;0,C00 


Ur. a 

p5,coo 


.'i trophopphatc 

26,000 


Calcium suprrphooihate 

j.32,000 

3. 

Petal 

7o9,000 
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of it of Provincial Food liurcau through the 
•paddy barter exchange program, 1962 

Import or Custom Total 

purchasing Total duty Handling value 

price value paid charge of cost 

^ ~ 


1 , 069.40 

4o6,C0 H ,000 

43,604,400 

97,200,600 

631,857,200 

1,308.98 

54,977,160 

5,497,716 

10,995,432 

71,470,308 

1,9^0.06 

106,703,300 

10,670,330 

21,340,660 

136,714,290 

2,957*61 

29,576,100 

2 ,9}7 j.® 

5,913,620 

36,451,530 

2,36-4.21 

10,913,660 

I,b7l,36& 

3,7o2,736 

24,537,764 

4,116 

164»6-,0,000 

— 

14,920,0*0 

179,560,000 

2,600 

106,600,000 

- 

15,293,000 

121,693,000 

2,700 

100,000,000 

- 

14 , 920,000 

122,920,000 

6,2p0 

343,750,000 

- 

20 , 512,000 

364,265,000 

3,300 

83,600,000 

- 

9 , 696,000 

95,‘93,000 

1,420 

167,440,000 

- 

'.9,236,000 

236,076,000 

- 

1,692, 146,240 

69 , 621,624 

263,825,246 

2,02p,o93,H2 


(continued) 
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Tabic g* continued 


Fertilisers 

Average 
cist per 
m/t 

Exchange price 
per m/t (based 
on domestic 
market price of 
rice 

Profit 

per 

m/t 

Total 

profit 




NT$ 


HT$ 

1 . 

Imports 






Ammonium sulfate 

2,430 

3,700 

♦ 1,270 

♦ 330 , 200,000 


Calcium superphosphate 

1,701 

1,800 

♦ 99 

♦ 4 , 158,000 


Potassium chloride 

2,522 

3,200 

+ 678 

+ 37 , 290,000 


Ammonium phosphite 

3,(45 

5 , 0 C 0 

♦ 1,155 

+ 11 , 550,000 


Potassium sulfate 

3,703 

3,700 

♦ 627 

♦ 5 , 016,000 

2 . 

Domestic production 






Ammonium sulfate 

4,189 

3,700 

- 789 

_ 31 , 560,000 


Calcium cynamide 

2,573 

3,200 

+ 227 

♦ 9 , 307,000 


Calcium annonltrate 

3,073 

2,200 

♦ 127 

♦ 5 , 080,000 


Urea 

6,623 

7,400 

♦ 777 

♦ 42 , 735,000 


Nitrophosphatc 

3,673 

4,000 

♦ 327 

♦ 0 , 502,000 


Calclun superrhraphrte 

1,793 

1,800 

♦ 7 

+ 924,000 

3 . 

Total 

- 

- 

. 

+ 423 , 202,000 


Source: Provided by provincial Fcod Bureau* 

The above quantity only Includes the supply amount of chemical fertilisers through the barter 

exchange system* 
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The cotton cloth and other commodity barter programs have been 
a failure. They have never reached half of the planned goal because 
of the unrealistic rate fixed for exchange and decline in their market 
prices. 

The production loon program also failed in the early period. 

This program might be better called a prepurchase program. The loans 
were allocated to farmers on the basis of rice area before planting, 
and repayment was made by paddy rice after harvesting, A daily 
interest rate of 0,05 percent was charged against the loan from the 
day of issuance to the day of repayment. The overdue charge was 0,2 
percent per day. The exchange rate for poddy rice was based on the 
officially calculated price. The overage price of Ponlal paddy rice 
between June 21 and July 10 determined the rate for loans for the 
first crop and the average price between December 1 and 20 that for 
the second crop in the central and northern areas. The program had 
only 13 percent actual extension of loans in 1953, The failure was 
due to the fact that (l) the average price of rice for repayment of 
the loon was too low; (2) the size of the loan allowed to individual 
formers was not sufficient to meet their requirement; (3) the time 
allowed for repayment was too short. 

Despite the failures in the commodity barter system and loan 
program, the Provincial Food Bureau has changed the Item of barter 
commodities and loon condition to keep some amount of rice collection* 
The former includes the bartering of rice for bean coke, bean meal, 
bicycles, oxcarts and threshers. Those programs could be successful 
only when market prices of commodities were higher than the prices 
calculated by the exchange rate. The change of loan condition was 
mainly seen in the decrease in interest rate and extension of repayment 
period. However, the total collection cf rice through the loan program 
rarely exceeded the amount of 30,000 m/t. 



Collection through Payment of Lond Price 


The Land-to-the-Tiller Act stipulated that the purchase price 
of land from landowners for resale to tenant formers Is set at 250 
percent of the total main crop yield. The tenants who have received 
the allocated land are required to pay the purchase price within a 
period of ten years In 20 Installments Including an Interest rate of 
four percent per annum beginning July 1953, The Act also prescribed 
that payment of land price should be made In paddy rice for paddy 
field and In cash for dry lond, Fayment of purchase price to the 
landowner consists of 70 percent in land bonds In kind and 30 per¬ 
cent in public enterprise stockshores. The total amount of land 
purchased through this program was estimated to be about 162,000 he* 
The Land Bank and Provincial Food Bureau were entrusted with the 
handling of the Issuance of lond bonds and with collection and 
payment of land price In kind. Through this handling of lond price, 
the Provincial Food Bureau would hold 30 percent of land price or 
about 30,000 m/t of brown rice on hand for each year. As seen in 
Table 1, the actual collection of rice from this program fluctuated 
from year to year. This was mainly due to delay of payment by new 
cultivators or delay of drawing by the landowners. Fluctuation In 
stock made the actual amount of rice gained by the government 
unstable. To prevent irregular management of rice collection and 
payment, the payment period was determined os a six-month period 
from definite date. This program lasted to 1964 and gave some help 
to the government's collection program of rice. 

Government Distribution of Rice 

As mentioned above, the purpose of government collection of 
rice was primarily to meet the requirements of military and official 
servicemen Including their dependents, and secondarily, to earn more 
foreign exchange through the export of rice. However, the success 
or failure of rice distribution In quantity and time would also 



influence the market price of rice, because the total government 
collection of rice, os pointed out in Table 2 has kept more than 
50 percent of total rice supply in market. This amount was enough 
to cnabK the government to manipulate the market as it likes. 

The actual operation of rice distribution had so many multiple 
purposes and. was so implicated, that the optimal adjustment mostly 
relied on the adjustment between exports and marketing stabillzation 
sale of rice. 

According to the estimate of the Joint Commission on Rural 
Reconstruction, about 1,780,000 persons or 20 percent of the total 
population received rice rations in 1952, The recipients Increased 
through time as population increased, but per capita quantity of 
rice ration has not changed from the initial stage of the program. 

As a (result of the evacuation of armed forces from the offshore 
islands and cf military preparation for counter attack upon the 
mainland, the armed forces and government officials increased 
rapidly in number to 2,640,000 persons or 23 percent of total popula¬ 
tion in i960. Since the government considered the substitution of 
wheat flour supplied by the U, S, aid program for rice tc be designed 
for the armed forces, the total quantity of rice rationed to the 
armed forces decreased to some extent, but the total quantity of rice 
rationed to government officials and military dependents increased by 
55 percent between 195^ and 1960 along with some per capita increase 
in the amount of rice ration. Other rice rations also increased quite 
remarkably. As seen in Table 2, the ratio of government collection 
In total rice supply tc market hao’ increased, from 55,34 percent in 
1950 to 74,34 percent in 1955 and then decreased tc 53,30 percent In 
1950 and 44,07 percent in 1969, This implies that the power of 
government control in the rice market increased first and decreased 
thereafter. This, together with the increasing responsibility of 
government rice rations, complicated the adjustment of rice supply 
to rations, sale to market, and exports. 
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From Tabic 9, it is clear that market stabilization sale and 
expert of rice had the inverse relationship, indicating the serious 
conflicts of supply adjustment for the two items. Therefore, govern¬ 
ment action on the adjustment of market sole and exports of rice had 
tc be based on accurate forecast cf production and stockpiling policy. 


U7x 
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Table 9» Distribution rice by &cvermaent, Taiwan, 1950-1970 


linit. k/T of br-wn rice 


Period 

T- cai 

kaxiuliJ tu 
n.rmc' 1 forces 

nations tu 
piwvincial 
police 

nations tu 

military 

dependents 

Katins t^> 
b vVerniii int 
strvicoac.i 

and tcaoncrs 

karKet 

stabilization 

sale 

ueport 

* 

Others 

x950 

390,521 

Id-,173 

2,079 

21,295 

73,027 

c,556 

110,0.5 

27,738 

-951 

|0t- J 

192,617 

1,903 

c,093 

67,718 

5,036 

103,334 

16,227 

1>52. 

j-L y 9 rl 

i( j,o05 

2,315 

15,307 

75,912 

37,^54 

113,760 

37,919 

1953 

r v > *- y 9 

l-9;,lla 

1,962 

26,750 

0 3, V96 

90,000 

41,216 

3,320 

1954 

3 3 > J 9 c 

1*t6 ,-07 

1,762 

24,7^0 

62,560 

2*4,016 

36,062 

15,999 

J 955 

51 ,,656 

i^9,:^i 

1,3*4 

28,755 

07,769 

43,143 

169,034 

24,643 

1956 

4oG,;)9l 

107,713 

694 

33,640 

93,152 

63,0^0 

93,587 

2o,763 

1957 


137,698 

3,405 

32,947 

96,052 

62,055 

luL , 

28,009 

1958 

630,195 

155,506 

4,667 

36,267 

103,590 

00,768 

217,491 

31,6oO 

1959 

212,dp 

- 1 41,905 

1,939 

37,635 

112,024 

106,045 

177,849 

35,610 

1960 

59t,65^ 

1^ * , 420 

4,240 

42,587 

103,045 

2.3,679 

36,8 95 

37,593 

1961 

537,970 

12’,0 ;o 

3,385 

41,444 

104,625 

131,o06 

72,222 

41,2^8 

1962 

463,692 

Ie0,3l9 

5,305 

37,625 

109,638 

100,331 

56,944 

39,330 

-963 

622,055 

115,131 

2,874 

39,485 

112,486 

129,413 

173,2o9 

35,757 

- 1.964 

5c9,540 

1-3, *+36 

.,o00 

43,411 

118,040 

113,290 

126,829 

55,726 

1963 

777,c30 

126,Z71 

4,o22 

46,575 

122,659 

l. r l,o23 

293,986 

41,220 

i 366 

735,762 

1* ,"95 

4,934 

50,o30 

126,611 

163,676 

210,683 

41,953 

i967 

692,3(3 

123,504 

3,793 

55,217 

120,240 

1 >o,4<f2 

127,40. 

55,655 

1 

6-2,395 

U- 9 ,D 0 J 

4,-(CO 

58,876 

123,425 

165,407 

7o,234 

72,367 

1969 

409,133 

121 ,0*7 

*T, 596 

61,132 

103,500 

2o,697 

30,930 

5o,4l3 

-970 

526,03c 

1-.9,3c2 

4,125 

62,076 

69,213 

172,902 

13,563 

54,247 


Sturcii_eca wU data ^i^/vided by tne Provincial F^od Bureau. 


* iiiclud*-o the iioEis cf relief and sale to poor 
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Stock Position of Government and Rice Price 

The following table indicates the change of year-end carry¬ 
over of rice on December 31 in relation to government collection) 
market sale, export and rice price. As mentioned above, about 20 to 
23 percent of the total population was completely dependent upon 
government rice ration during the period 1952#" I960, On the other 
hand, about 50 to 52 percent of the total population during this 
period were farmers whose consumption of rjee largely comes from 
their own production except in the case of a bod crop so that the 
rice consumption of the remaining 21 to 28 percent of the total popula¬ 
tion or 51 to 56 percent of nonagriculturol population had to rely 
partly upon solo of rice by landlords and formers and partly upon 
government market sale. According to the survey report on commodity 
sale by farmers in 1960, 22.94 percent of the total sole concentrated 
in July, 12.13 percent in August, 8,90 percent in October, 12,53 per¬ 
cent in November, and 22.72 percent in December. Loss than 3 percent 
of the total sole was made during the other months,—^ The government 
market sale was undertaken during the months of January, February, 
March, April, and May. Therefore, government carry-over of rice at 
the end of the year influences greatly the price of rice from the 
following January to May. Farmers’ carry-over of rice at the end of 
year is usually limited in quantity, is reserved for their own self¬ 
consumption, and so has no influence on the market price. Thus, the 
quantity of government corry-over of rice becomes an important factor 
in influencing the offseason price of rice during the months January 
to May, A large bulk of government carry-over of rice, as pointed 
out before, had oppressed the annual average price of rice at only 62 
to 60 percent of general price level based on 1935-1937 period through 

1/ Provincial Food Bureau, The Survey Report on Sale of Agricultural 


Products. 1961, pp. 5-8, 
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stab lizing the seasonal price of rice. But failure of Its stock¬ 
piling policy, which was due mostly to the poor forecast of production 
and excess export cf rice caused the price of rice to Increase sharply, 
ns for example the years 1952, 1953 and 1960 In Table 10, In . 
terms cf real price deflated by the index of prices paid by farmers, 
the changes cf the rice price in 1952, 1953, 1960, 1961 and 1968, 
respectively, were 34 percent, 49 percent, 22 percent and 40 percent 
per annum. Viewing the changes in quantities of government carry-over 
of rice, export of rice, and rice price as shown in columns 4, 5, and 
6 in Table 10, we can prove that stockpiling is the Important role of 
government in the rice market. The recent Increase In quantities of 
government carry-over of rice has been considered a serious problem of 
current rice policy. In relation to the current structural change of 
agricultural production, the present government interference in the 
rice market has gradually been decreased, 

Concluslog s 

(1) In relation to the sale cf rice in the period 1950-1970, 
government collection and distribution of rice have the most important 
role. The government has adopted all of the means to collect more than 
50 percent of rice in market. The distribution of rice tc rations, 
market, experts, and stock were so complicated that the price cf rice 
suffered some reverses as a result of failure of the stockpiling 
policy and poor judgment on production, 

(2) Mobilization cf rice through government manipulation had two 
effects: (a) visible capital flow through physical aspect, (b) Invisible 
capital flow through low price of rice compared with the purchasing 
price of nenagricultural goods. In the postwar period, the latter had 

a large effect on capital transfer than did the former, 

(3) In this .case, market incentive was net the Important deter¬ 
minant cf rice supply. Government interference in the rice market in 
the period 1950-1970, as seen in the previous chapter, has net given 
significant disturbance to farmers 1 allocation of resources, but rather 



Tabic 10. Market supply, export, government carry-over, - 
nee and rice price, Taiwan, 1950-1970 


Period 

Tdtal 

production 

Total svoply 
nee cc Vianet 

eandlords 1 * 
and farmers' 
sale uf nee 

Government 
market sale 

Gross 

export 

Government 
carry-over 
at the -nd 
of year 

whole sale 1 ™ 
price of 
brown 
rice 


k/r “ 

M/T 

*/t 

fa/T 

to/T 


NT3f per M/T 

1950 

1,421,466 

/00,6?0 

312,937 

0,55S 

110,045 

6a,905 

_ 

^951 

1 | 40^,792 

733,933 

340,850 

5,036 

103,334 

141,405 

1,143 

1952 

1,570,115 

602,466 

373,698 

67,454 

113,760 

79,586 

1,839 

1953 

1,641,557 

£13,^96 

347,272 

90,000 

41,216 

186,282 

2,901 

1954 

1,695,107 

847,553 

293,164 

24,018 

36,062 

420,939 

2,532 

1955 

1,614,953 

775,177 

256,436 

43,143 

169,834 

325,393 

2,723 

1956 

1,789,829 

821,352 

301,567 ' 

63,040 

93,587 

379,455 

2,955 

1957 

1,839,009 

647,599 

312,252 

62,055 

161,646 

397,757 

3,128 

1958 

l,89-r,127 

86-,905 

337,058 

60,766 

217,491 

322,009 

3,248 

1959 

1,656,316 

of'',211 

297,364 

106,845 

177,849 

199,704 

3,462 

I960 

1,912,018 

°74,748 

408,501 

243,679 

36,895 

140,058 

4,921 

3/96I 

2,016,276 

9° 8,505 

415,618 

151,806 

72,222 

296,021 

5,405 

1962 

2,112,875 

1,067,209 

470,791 

100,331 

56,944 

435,815 

5,089 

1963 

2,109,037 

1,050,159 

484,658 

129,413 

173,289 

393,047 

5,219 

1964 

2,246,639 

1,1/3 ,026 

501,380 

115,290 

126,829 

496,836 

5,396 

1965 

2,346,041 

1.254,203 

600,737 

141,823 

293,988 

401,153 

5,443 

1966 

2,379,661 

1,2^2,593 

626,169 

163,676 

218,883 

326,776 

5,516 

1967 

2, 413,790 

1,-73,161 

60a,677 

196,442 

127,404 

332,591 

5,798 

1968 

2,516,103 

1,356, U7 

656,919 

185,407 

78,234 

413,716 

6,033 

;69 

2,321,633 

a,l30,187 

643,292 

28,697 

30,930 

533,847 

6,016 

1970 

2,462,6-^3 



172,902 

-S3,582 

528,583 

6,565 


* Computed from fable 1. 


The rico prion j.a bap^d or the Provincial Food Bureau reports. 
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has contributed to a capital transfer from the agricultural sector 
through rice collection and distribution and also as a consequence 
of the fact that terms of trade do not favor the agricultural sector. 
Government profit gained from the rice collection and distribution 
has been partially returned to farmers through subsidy and grants 
favoring public and private Investment In agriculture. Therefore, 
evaluation cf the government's Interference In the rice market will 
be better considered from Its Impact on economic growth and people's 
welfare. However, the chemical fert 11lzer-rice barter system, as 
discussed by A. B, Lewis recently,.has gradually become the bottle¬ 
neck of agricultural production by reason of Inefficiency of 
resource allocation and the high price of chemical fertilizer. The 
government has also taken steps to decrease the price of chemical 
fertilizer and partly charged the barter-exchange system of paddy 
rice and chemical fertiliser since 1969, Government Interference In 
the rice morket has been taken over gradually by the free market 
mechanism. 
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Rice: Policies and Problems 


Dharm Narain* 


Part I 

Since rice Is only one, although quantitatively the single most 
Important, of the several cereals produced and consumed In India, the objec¬ 
tives of rice policy are not detachable from the policy objectives pertaining 
to other cereals; In fact, they are the same as the objectives of the food- 
grain policy. Cast in terms of rice, these are: 

(1) to make rice available especially to the vulnerable 
consumer at a fair price; 

(11) to provide protection to the grower against the price 
of rice falling to uneconomic levels; 

(111) to stimulate the production of rice so as to achieve 

self-sufficiency and even a certain exportable surplus; 
and 

(lv) to raise the Income levels of the rice growers, and at 
the same time, to make the Income distribution more 
equitable. 

The first two objectives are sought to be realized through the price 
and distribution policies. The price policy Is Implemented through two sets 
of administered prices: (a) minimum support prices, and (b) procurement prices. 
The former are designed to reduce the price uncertainty faced by the farmer 
so as to reduce his Inhibitions In taking to new technology. The aim, however, 
Is a modest one: to provide the farmer with an assurance that the price of the 
cereal would not be allowed to fall below the level which would cover Its cost 
of production and leave a margin of profit. The genesis of procurement prices 
lies In the need to protect the consumer against an undue rise in prices in 
a situation of shortage. Since the country has been passing through a period 
of almost chronic shortage of foodgralns - the situation having eased only 
recently - it has had to build, for the purpose, a wide network of public 
distribution consisting of rationing and fair price shops. This network has 
been fed by grain procured domestically as well as from overseas, the pro- 
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portions of the two varying with the Intensity of the shortage. Procurement 
prices are the ones at which the grain has been, and Is, domestically procured 
by the public agencies. In periods of shortage these prices have been below 
free market prices, or else It would not have been possible to supply grain to 
the vulnerable stratum at fair prices without resource to large subsidies. 

With Improvements In the availability of foodgralns In the system, and pressures 
for offering support to prices at levels higher than those Indicated by the 
minimum support prices, the distinction between the two has, In actual practice, 
tended to get blurred; procurement prices are In effect being made to serve 
the function of support prices. 

But since In a period of shortage, these have been below free market 
prices, the task of domestic procurement has necessitated various regulatory 
measures. The methods of procurement have varied from State to State as also 
between the different grains; In the case of rice, these have often taken the 
form of a levy on the producer and/or the miller. From amongst these measures, 
the one that has been subjected to maximum attack by the critics has been the 
Imposition of restrictions on the movement of the grain on private account as 
between the Zones which themselves have varied In their geographical coverage 
over time. In respect of wheat these restrictions now stand removed, but in 
the case of rice they continue. The principal reason for their continuance is 
the need for a sizeable procurement of rice not only for meeting the require¬ 
ments of public distribution but also for enlargement of the buffer stock of 
foodgralns so necessary for Imparting a relative stability to prices; the rice 
component of the buffer is still very small. It is true that the procurement 
of wheat did not suffer as a result of the removal of movement restrictions, 
but the situation In the case of rice Is different for the following reasons: 

(1) unlike wheat, the output of which, of late, has shown 

sustained and sizeable Increases, the production of rice 
has been relatively stagnant; 

(11) bulk of the market arrivals of wheat are concentrated 

within a short petlod of six to eight weeks - thus easily 
flowing into the hands of the procuring agencies -, 
whereas the farm disposal of rice stretches over almost 
the entire year; and 

(111) the lower price of imported wheat has enabled the public 
agencies to keep the margin between the prices at which 
wheat Is domestically procured and those at which it Is 
sold through the public distribution system so narrow as 
to make It difficult for the private trade to compete 
with them; a similar cushion is not available In the case 
of rice. !./ 

The attainment of the objective of self-sufficiency in foodgralns, as 
also that of raising the Income levels of the farmers, rests on programmes for 
Increasing output. At the time of the formulation of the Fourth Five-Year Plan, 
the requirements of foodgralns for 1973-74, the closing year of the Plan, were 



estimated at about 127 million tons; the target was set a little higher at 129 
million tons. The projection was based on ar. annual growth rate of 2.5 
percent for population - the actual rate observed since the early 1960's -, 
of 3 percent for per capita consumption expenditure (corresponding to the 
targeted 5 to 6 percent increase ir. national income), m expenditure elasticity 
of demand (in terms of quantity as distinct from \&lue) cf 0.5 for foodgrains> 
and the base year requirement equated with the estimated per capital availability 
of grains ir. 1967-63. The requirements for rice, as alsc for wheat, were 
separately worked out on the same basis except that specific estimates of 
expenditure elasticity for the individual grains were used, the latter being 
0.44 and 0.85 for rice and wheat, respectively. The outpJt of rice was tar¬ 
geted tc increase from 39 million cons to 52 million tons by the end of the Plan 
Period; the target besides providing for domestic requirements also contained 
a margin for exports. 

Most of the additioi to rice output, a little ever 11 out of 13 million 
tons, was expected to come from increases in per hectare yields through increased 
use of high yielding varieties ot seeds together with fertilizers and other 
inputs, end the rest through other piogrems like extension of irrigation and 
multiple cropping. It would thus be seen chat the major thrust for the expan¬ 
sion cf rice cutpjt was to be provided by the High Yielding Verities Program. 

The program which began with the imported exotic varieties is now supported by 
a sizeable research effort aevoced to evolving high yielding and short-duration 
varieties adapted to local conditions avid consumer preferences. The effort is 
organized in the All-'indis Coordinated Rice Improvement: Project which undertakes 
a broad program of plant breeding, testing, selection and prt&uction experimenta¬ 
tion cf Centres located throughout t w e country» 1 / As a result of this effort 
several new varieties of rice have bean recently introduced. The high yielding 
varieties program aims to cever some 10 million hectare* - accounting for an 
approximate l/^th of the present acreage under the cereal by these varieties 
by 1973-74. (3) 


as regards th^ objective of reducing the inter-farmer disparities in 
incomes, a special program has been launcr.ed to help the small but potentially 
viable farmers. Under a scheme formulated as part cf me Fourth Five Year Plan, 
the Small Farmers Development Agencies are being set: up In selected districts 
to identify the problems of -mall but potentially viable farmers in their res¬ 
pective areas and to help provide inputs, services and credit. This will be 
done, to the maximum extent possible, tnrough the existing institutions - 
public, cooperative and private - end local authorities. The agency may pro¬ 
vide assistance to small farmers in respect of other services, su'-h as land 
levelling, machinery and marketing. Ic may in addition undertake creation of 
irrigation facilities and custom service for the benefit of the small farmer. 

The agency will a?.so draw model plans for investment and production activities 
to be undertaken by small fcur.ers operating under different sets of conditions. 
The idea is to gain experience in these districts so as to formulate more com¬ 
prehensive plans for general adoption. This scheme, ho begin with, is being 
launched in 66 selected districts including chose growing rice. E'or the sub¬ 
marginal farmer and the agricultural labourers absuc 40 projects arc to be under" 
taker, during the Fourth Five Year Plan period; the emphasis here is on enabling 
the sub-marginal farmers ar.d agricultural labourers to supplement their income 
by caking to dairying, animal husbandry, couitry and vegetable growing. (3,17). 
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Part II 


The Impact of the programs to Increase the production of rice, however, 
has not been much In evidence so far, 1970-71 being the first among recent 
years when a significant Increase of about 2 million tons Is expected. This 
addition, although representing an Increase of 5 percent over the output of the 
cereal In 1969-70, marks a total Increase of only percent over the rice 
output in 1964-65, the last year of peak production before the High Yielding 
Varieties Program was started. No wonder It has not been possible to maintain 
the growth rate the produC tion of this cereal had registered over the period 
1952-53 to 1964-65; rice output in the last few years has been systematically 
below cne i ih tuujcCLcu on the ha sis of this past growth rate. Indeed, the 
picture presents a contract to the performance of wheat the output of which 
has grown at over 10 percent per annum (compound) over the period 1964-65 to 
1969-70, marking a sizeable step-up over its growth rate of 3.3 percent per 
annum auiing 1952-33 to 13C4 C3. The contract ic reflected i n ►bo ratos of 
expansion of the areas under the high yielding varieties of rice and wheat as 
well as In the additions such areas have contributed to per hectare yields 
(1, 5). (Tables 1, 2 & 3). 


An enquiry into the reasons for this relatively slow spread of the 
high yielofng varieties of paddy and for the lack of impact from even that 
spread which has already come about will help identify the problem areas where 
action is called for. Our experience at the field level so far is confined, 
by and large, to TtJ • 1 and Trir.uii-3 varieties f-Vio program had begun 

and IR-8, a better -.ariPty, which was subsequently introduced but which soon 
displaced t to a large extent, the former varieties. While some of the factors 
’•’hlcn lie behind the phenomenon are by now well known, others are yet subjects 
of a continuing exploration. Many of the known factors pertain to the 
biological aspects of the new plant material posing problems of adaptation 
to the diverse conditions In which rice is grown in India. The handicaps of 
the imported varieties derived from their susceptibility to disease and 
Insects, temperature sensitivity, non-photo period sensitivity and poor grain 
quallty. 


The Philippine and Taiwan varieties proved highly susceptible to 
virus and bacterial disease; even IR-8, although a better variety, requires 
considerable expenditure on plant protection. Further, this variety suffered 
from delayed grain maturity as a result of the cool night temperatures In 
certain parts of the country and this came Into conflict with the timing of 
the existing crop rotations. The non-phofcoperlod sensitivity of both TN-1 
and IR-8 gave rise to additional major problems. 

a) The bulk of the rice cron In India Is raised during the kharlf 
season. The new varieties when raised during this season suffer In yield 
because of tne paucity of sunshine resulting from the cloudy conditions of 
the monsoon period; the traditional kharlf varieties, on the other hand, 
being photoperiod sensitive, mature and are ready for harvest during the 
sunny conditions sft.er the retreat of the monsoon. 
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b) The early planting of TN-1 and IR-8 results In early grain maturity 
and early harvest which, in the southern rice-growing States, has to be under¬ 
taken during the rainy season - the worst part of the Nort-East monsoon - and, 
therefore, requires drying facilities. The availability of mechanical driers 
thus becomes a critical factor in the adoption of these varieties. 

c) In most canal irrigated rice tracts of India, the common practice 
is to flow water from field to field, across and down the terraces. This 
makes the planting time different in the lower and upper fields. For the 
traditional varieties this does not pose a problem; irrespective of the time 
planting, they flower and are ready for harvest on the different terraces at 
about the same time. But with the new non-photo period sensitive varieties, 
the absence of water control at the level of the individual fields becomes a 
problem; the timings when water is required and needs to be drained off by 
the cultivators of these varieties are different from the requirements, in 
this respects, of their neighbours raising traditional varieties. 

High-yielding varieties, to repeat, perform best during the dry and 
sunny rabi season. But IR-8 can be cultivated successfully only on land having 
assured water supplies. Paucity of irrigation this acts as a principal 
limiting factor in extending the area sown to these varieties during the rabi 
season - in fact, in extending the rabi crop area itself. Even in areas served 
by the canals, as for example in West Godavari and Tanjore, acute water short¬ 
age develops during the later part of the rabi season. IR-8, a short-duration 
variety when compared to the local varieties during the kharif season, turns 
out, in a similar comparison, to be a relatively longer-duration variety during 
the rabi. Assured supply of water through supplementary irrigation with a 
filter point or tubewell thus becomes necessary. (4) 

Some of these factors constitute such constraints in the situation 
as prevent the farmer from taking to these varieties irrespective of their 
profitability; it is only through institutional action involving sizeable 
investments in infra-structure to ensure more efficient wafer control and 
management, enlarged facilities for mechanical drying etc. that the rigour 
of these contraints can be softened. Other factors like the relatively lower 
yields of IR-8 during the kharif season, the necessity of having to incur 
higher expenditure on plant protection, poor grain quality and the need for 
supplementary irrigation during the rabi season bear upon the profitability 
of these varieties to the fanner. While adaptive research in plant breeding 
has taken strides in tackling some of these problems - several new varieties 
having been released last year - IR-8 continues to dominate the scene. The 
incidence of the factors listed above on the profits of the farmer therefore 
needs to be assessed. 

Some exercises (8,9) based on (a) experimental data on the response 
of yield to fertilizer application, (b) assumed prices of paddy, wheat and 
fertilizers considered approximations to actual prices, (c) the assumption 
that the prices of the high-yielding and local varieties of the respective 
cereals are the same and (d) the further assumption that there are no 
additional costs involved in raising high-yielding varieties except those 
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incurred in fertiliser purchase, show that at optimal levels of fertilisation 
the differential between the per hectare yields of IR-fi and that of the best 
local variety is about as impressive as that between the per hectare yields 
of the high-yielding and local varieties of wheat. However, IR-8 performs 
much better in the rabi season - yielding about 50 percent more - than in the 
kharif; compared to the local varieties too the yields for it arc much higher - 
by 55 to 60 percent - in the former season than - by around 30 percent - in 
the latter. Further, - and this is perhaps even more significant - the farmer 
can reduce his risk to half by cutting down fertilizer application to half 
the optimal dose without losing more than ten percent in net returns per 
hectare, the latter calculated again without taking into account costs other 
than those involved in fertilizer purchase. 

In a climate of uncertainty in regard to both the yield and the 
prices, it would therefore be quite understandable if a farmer, faced with 
the paucity of resources and the limited ability to take losses, keeps fer¬ 
tiliser consumption much below the optimal dose. Even so, if the price of 
IR-8 is the same as that of the local variety, the net return per hectare 
for the former variety remains considerably above that for the latter. But 
if IR-8 fetches in the market a price which is 20 percent lower than that 
for the local variety, the superiority of IR-8 over the local variety in terms 
of net returns per hectare gets considerably reduced in the rabi season, and 
in the kharif local variety tends to become even superior to IR-8. (Tables 
4.1 and 4.2) Moreover, since IR-8 costs more to produce on a per hectare 
basis, even when the net return (per hectare) for it is larger, the rate of 
return on costs incurred - here only on fertilizer purchase - ceases to be 
significantly higher in the rabi seeson and, in the kharif, becomes even lower 
than for the local variety. (Table 4.2) The more fact of a lower rate of 
return, however, need not prevent the displacement of local varieties by IR-8. 
So long as the return for the latter, appropriately discounted for the higher 
risks involved in its cultivation, does not fall below the average of the rate 
of return from the local variety and that obtainable from investments else¬ 
where, weighted by the investment required by the local variety and that 
additionally required by IR-8 respectively, the fanner would be expected to 
maximize his total net returns and therefore, given the area available to 
him for cultivation, his net returns per hectare. 

The foregoing suggests the need for information on (a) the rates 
of discount to which the prices of IR-8 realized by the fanner are subject 
compared to those of the comparable local varieties and (b) the additional 
costs and investments involved in raising IR-8. 

(a) Data relating to the market prices of IR-8 and local varieties 
required for a study of the discount factor is meagre, but that which is 
available does provide evidence, in the generality of cases, of price dis¬ 
count attaching to the high yielding varieties. Further, considering only 
the cases in which the prices of IR-8 have been below those of the local 
varieties, the modal average of the percentage discounts works out to 7.7 
for paddy and 9.5 for rice (Table 5). Apart from the fact that there have 
also been cases in which the discount has been ahscvt or even a reverse 
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situation has obtained, the above seems to suggest that price discount, by 
itself, might not have been so far a factor strong enough to obliterate the 
higher per hectare profitability of IR-8 as compared to that of the local 
varieties even in the kharif season, but has been high enough to significantly 
narrow down the margin of advantage. What appears to have been of still greater 
consequence perhaps is the resistance of the producer, qua a consumer, to 
raising the high yielding varieties of rice fcr self-consumption (6); the 
marketable surplus of rice in India constitutes only about 30 percent of its 
production. But with an improvement in the availability of rice over time, 
the factor of price discount is likely to assume a greater importance. Even 
at this stage, a satisfactory assessment of the incidence of this factor calls 
for more adequate information on prices than is currently available; there is 
need, in fact, for a closer link oetween economic and biological research. The 
latter must offer high yielding varieties of rice with a superior grain quality - 
as it has already done in the case of wheat - for, if consumer preferences 
are found difficult to recondition, even more difficult it would be, specially 
in the long-term context, to defy market realities. Jamuns and Sabarmati, 
amongst the new varieties of rice recently released, are claimed to possess 
an improved grain quality; how well they perforin in the farmer's field and 
how high they are rated by the consumer, however, are yet to be seen. 

(b) Daca. on prime costs of production o£ IR-8 and the local varieties, 
collected through field surveys, too is available. The surveys additionally 
provide information on the gross incomes of the fencer from these varieties 
as also or. net returns per hectare. The prices implicit in the data on the 
values and quantities of paddy produced - apparently those realized by the 
farmer - reveal a rate of discount for IR-8 consistent with that revealed 
by our study of the market prices of this and the local varieties. Further, 
even though the data relaia to only a few selected districts in some of the 
rice-growing States, they show that the net returns per hectare for IR-8 
almost invariably exceed those for the local varieties; the few exceptions 
to the rule pertain to IR-8 grown in kharif season. In most of the cases 
the rate of return on the costs incurred too is higher for IR-8 than for the 
local varieties. And even when it is lower, it seems to be confortably above 
that required to Justify the replacement of the local varieties by IR-8 on 
the basis of the possible rate of interest on the a.dditionaly credit required - 
provided it is available - for raising IR-3 (Table 6). 

The incidence of the risk factor, varying as it would from region to 
region and from farmer to farmer, is hard to assess. Besides, the possibilities, 
in specific situations, of earning a rate of return from alternative lines 
which may be high enough to inhibit the flow of capital into the cultivation 
of high yielding varieties cannot be ruled out. But such opportunities are 
likely to be available to big farmers specially with large owned resources. 

In the case of the vast majority of farmers, however, what is likely to be 
more pertinent for the decision to switch over from the local to the high 
yielding varieties would be the availability of credit and the rate of 
interest at which it can be obtained. 
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But haying said this, it must be stressed that the differential between 
the net returns per hectare for IR-8 and the local varieties is much less in 
the kharif than in the rabi season, consistently with the picture disclosed 
by the exercises cited earlier. Thus, when the additional gain is limited, 
farmers, specially those with relatively modest means, may well be deterred by 
the higher risks attending on the cultivation of IR-8 in incurring the larger 
outlay required by it. This would seem to explain that of the total acreage 
sown to rice in the kharif season only a little more than 8 percent had been 
brought under the high yielding varieties by 1969-70, whereas the corresponding 
proportion for the rice sown in the rabi had risen as high as 75 percent. But 
since the bulk of this crop in India is sown in the kharif, it is not surprising 
that the impact on the overall yield per hectare and production of rice has not 
been much in evidence so far. Even though in some areas IR-8 has performed 
well and yielded considerably larger profits than the local varieties (2, 12), 
the fact remains that, in the overall, the really successful rice varieties 
for kharif sowings, successful in respect of yield, consumer acceptability 
and resistance to pests and diseases, have hitherto been wanting. Indeed, the 
fact that where conditions are suitable - in the rabi or on the upland fields 
and in areas where flooding and water logging are not major problems in the 
monsoon season -, the farmers have increasingly taken to the new varieties 
of paddy (2, 11) shows that the availability of varieties suited to specific 
conditions and efficient water control and management are far more important 
than other factors, in conditioning the spread of the new technology. 

Until such varieties emerge - some varieties, claimed to be promising, 
have in fact been recently released for kharif sowings -, a relatively greater 
accent would have to be placed on encouraging the cultivation of IR-8 in the 
rabi season. Indeed, had the new varieties of paddy been extensively tested 
prior to their release, the emphasis of the program might well have been 
different from the very beginning.4/ Unlike wheat, however, the problem in 
the case of rice is not so much the allocation of the existing rabi crop area 
to new varieties - indeed three fourths of it, as pointed out above, has 
already been brought under these - as of increasing the area under the rabi 
crop itself. But this requires additional investment in irrigation, draught 
power, etc. Thus availability of credit, a critical factor in the spread of 
these varieties in the kharif season, becomes even more so in the rabi. 

The need for additional investments brings into a sharp focus, the 
play of the institutional factors in inhibiting the absorption of the new 
technology. Small farmers - and even more so, when they are tenants - suffer 
from the constraint of resources in undertaking these investments (6). In 
many areas, the proportion of adopters of the new seeds of paddy is higher 
in the categories of larger farmers than in those of small ones (11, 12). 

Both for increasing the spread of the new varieties and for reducing income 
disparities between the different strata of farmers, this constraint has to 
be attacked through institutional credit. But the problem does not end here. 

It has been shown that when an operational holding - rather its individual 
parcels - falls below a certain size and a tubewell or a filter point is 
required to provide supplementary irrigation in areas otherwise served by 
canals, their installation becomes uneconomic for the individual farmer (4, 6). 



In such situations some Institutional arrangements to provide Irrigational 
facilities for groups of small farmers become necessary. The problem is 
more serious in the rice tracts where small holdings account for a much 
larger proportion of the cultivated area than in the wheat tracts (Table 7). 

Share tenancy constitutes another hurdle in the full realization of 
the potential of the new seeds. An Important difference oetween rice and 
wheat in this respect derives from a striking difference, revealed by some 
experimental data, in the behaviour of the marginal yield response to fertilizer 
input, in the case of the high yielding varieties of the two cereals; the 
marginal response (or the product declines much more sharply in the case of 
wheat than in that of rice. From 910 kg. of grain for the first dose (20 kg N), 
the marginal response for the optimum dose (which is close to 120 kg. of 
nitrogen) comes down to 190 kg. in the case of wheat. The rate of decline in 
response over the same range for rice (from 319 kg. to 131 kg.) is much smaller. 
(Table 8) This has an interesting implication for resource-use under share 
cropping. The optimum level of fertilizer use for wheat is 126.8 kg. At 120 
kg. the marginal return is Rs. 144 which is considerably more than twice the 
marginal cost of Rs. 53 (for 20 kg. of nitrogen). Thus the optimal level for 
the owner-cultivator is close to that for the share cropper (sharing output 
on a 50:50 basis) even without cost-sharing. In the case of paddy, however, 
the optimum level for the share cropping is around 120 kg. of nitrogen, where 
the marginal cost is Rs. 37 as against the marginal return of Rs. 89, as . 

compared to 151 kg. for the owner-cultivator, that is, about 20 percent lower.— 
On this evidence, the need for tenancy reform, at least to ensure cost-sharing 
becomes even greater in areas devoted to rice than in those raising wheat. 

The evidence, however, is not adequate enough for a firm generalization, for, 
there is some other experimental data which does not reveal quite the same dif¬ 
ference in the slopes of the marginal product curves of the two cereals with 
respect to fertilizer use f3). The matter, therefore, deserves further invest¬ 
igation, for, if this difference is found to recur it would have another impli¬ 
cation for fertilizer use. 

The implication of this difference in the slopes of the marginal pro¬ 
duct curves for the two cereals is that fertilizer used for paddy becomes more 
sensitive to changes in prices than in the case with wheat. This Implication 
need8 to be viewed against the background of the fact that the expenditure 
elasticity of demand for rice is much lower than, probably around half of, 
that for wheat (Table 9). This suggest that for rice, the price elasticity 
too would be much lower than that for wheat. The prices of rice would therefore 
be more sensitive to changes in its output than would be the case with wheat - 
a conclusion which is borne out by the studies, based on time-series analysis, 
of the relative weights of output and other factors in ex^aining the behaviour 
of the prices of the two cereals (15, 16). In this context, if the difference 
between the marginal product curves for the two cereals were found to be 
pervasive, it could well be argued that restrictions on the movement of rice 
as between the different Zones would inhibit fertilizer-use in the rice 
surplus States by exerting a depressive effect on rice prices in these States. 
Even within the framework of movement restrictions - necessitated by the re¬ 
requirements of procurement as pointed out earlier, however, this adverse 
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production effect can be largely contained through vigorous procurement in 
the rice-surplus States and narrowing of the differentials in the procure¬ 
ment prices fixed for these and the rice deficit States. 

There resides another problem in the low expenditure elasticity of 
demand for rice; it makes for a lower growth rate of demand for rice compared 
to that for wheat. Thus, even if a breakthrough in rice were to occur in the 
immediate future and a growth rate for its output much in excess of that for 
population were realized, it is likely to hit against the barrier set - at 
a lower level than that for wheat - by the growth rate for the demand for 
rice, j The problem is not immediate, for the growth rate of rice output has 
not risen to such levels. And even when it rises, the problem is not likely 
to arise for sometime because a great deal of wheat, available on concessional 
terms under PL 480, has over the years been pumped into the rice tracts. One 
would expect a considerable switch back to rice consumption, despite a certain 
i^Wwth in the wheat consuming habit, in these areas with au improvement xn 
the availability of this cereal. Over a long haul, however, given the limited 
possibilities of the export outlet, it may become difficult to sustain a 
growth rate in rice output significantly above that for the demand for the 
cereal. The possibilities for the diversification of the production basket, 
in the rice tracts, would therefore need to be explored well in time for facing 
this problem in the longer-term context. 



FOOTNOTES 


1/ For objectives and price and distribution policies, see (1, 3). 

2/ For details of the All-India Coordinated Rice Improvement Project, 
sec (10). 

3/ For an excellent account of the problems associated with the biological 
aspects of tne imported high-yielding varieties of rice, see (4, 10). 

4/ In fact, in view of the high degree of variability in the results from 

”* one location to another, indicating that recommendations for rates of 
fertilizer application at specific locations ntu3t be based on local 
trials, such trials, being carried out, are even now inadequate, con¬ 
sidering the sizo and diversity of rice producing regions of India (9) 

5/ Prices used in these calculations are: Rs. 68 per quintal for paddy, 

” Rs. 184 per quintal for nitrogen applied in the form of urea to paddy, 
Rs. 76 per quintal for wheat and Rs. 265 per quintal for nitrogen 
applied to wheat (13, 14). 
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Table - 1 

Actual and Projected Production of Rice and Wheat 



1- 

Rice 4 

1 

*heat . . 

Tear* 

| Actual 

1 _ 

j Projected* jj 
} t 

Actual 

| Projected* 

5 

1 

! 2 

I_ 3 ft 

4 

1 5 

1964-65 

59.5 

37.6 

18.5 

11.8 

1967-60 

57.6 

41.3 

16.5 

13.0 

1968-69 

59.9 

42.6 

10.7 

13.4 

1969-70 

40.4 

43.9 

20.1 

13.9 


• On the basis of growth rates of 3.18 per cent 
for rico and 3.30 por cent for wheat observed 
for the period of 1952-53 to 1964-85. 

Source: Directorate of Economies and Statistics* Ministry 
of Food, Agriculture, Comunity Development and 
Cooperation, Government of India, New Delhi. 


Table - ? 


Area Under the High Yielding Varieties of Rice and Wheat 



ft rt i 

C E 

5 W HE 

AT 

Year 

ft Area 

ft Index 

5 Area 

1 Index 

{ ('coo 

{(1066-67-100) 5 ('000 

1(1966-67-100) 


0 hectares) 

5 ... . 

! hectares! 

-5 _ 

i _ 

5 2 

ft 3 

5 .4 

ft 5 

1966-67 

808 

1CO.C 

541 

100.0 

1967-60 

1,785 

201.0 

2,942 

543.8 

1960-69 

2,681 

301.9 

4,793 

885.9 

1969-7C 

4 P 366 

491.7 

6,105 

1,128.1 


Source: Directorate of Extension, Ministry of Food, Agriculture, 
Community Development and Cooperation, Governnent of 
India, Hew Delhi. 
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Table - 3 

Overall Held per Hectare of Rice and Wheat 


Year 

I Held 

TTscr I' 

_Sfi 

Held 

ISOS_ 

} Index 

8 (Kgs. per 
_ 8 _hectare) 

1(1964-65=100)8 

_!_L 

(Kgs. per 
hectare) 

1(1964-65=100) 

_!_ 

_1_8_g_S_5_i_4_8_5 

- 





1964-65* 

1,078 

100.0 

913 

100.0 

1966-67 

66b 

80.1 

887 

97.2 

1967-68 

1,032 

95.7 

1,103 

120.8 

1968-69 

1,076 

99.8 

1,169 

128.0 

1969-70 

1,073 

99.5 

1,209 

132.4 


* Ihe last year of peak production before the 

Introduction of High Yielding Varieties Programme. 

Source t Directorate of Economics and Statistics, Ministry 
of food, Agriculture, Community Development and 
Cooperation, Government of India, New Delhi. 
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ftble - 4.1 

Co^stIsod of Profitability t IR-8 and Local Varieties 


* Variety > 
Season ! of 

| Rice | 

| Net return per heotare (Re.) 

1_Prlce.DjflCotmt_ 

Zaro 

10* 

_ 20<_ 

1 

l 2 1 

_5_ 

_4_l 

5 


At anti— l—l of fartiliaar naa 


1966 Rabi 

IR-8 

2,525 

2,052 

1,782 


Looal 

1,481 

- 

- 

1967 Kharlf 

IR-8 

1,955 

1,725 

1,495 


Local 

1,521 

- 

- 

it half the ontimn lerel of fertUinar 

naa 

1966 Rabi 

IR-8 

2,097 

1,864 

1,628 


Looal 

1,599 

e» 

- 

1967 Kharlf 

IR-8 

1,845 

1,629 

1,426 


Local 

1,486 

- 

. 


Scarcet Robert W. Herdt, "Profitability of High.Tieldlng 
Wheat and Rice", EssaffllSJOafl MUAgil jfrflfclXt 
Bfl.TlW.9f AflrjcttltMXfl. MiTYt N o^2, 

Deceaber 27, 1969* 


Table - 4.2 

Comparison of Profitability t IR-8 and Loeal Varieties 


t 

1 


Rftbi_| 

Kharlf 

No {20 Per Cent! 

Discount fclsconnt 5 

No {20 Per Cent 

Discount toiooount 

1 1 

_2 

! s \ 

_ 4 

« 5 

Vet Return to fbrtilioor 





IR—8 (Rs./ba) 

1,446 

1,102 

751 

461 

Local (Ra./ba) 

544 

544 

586 

556 

■t" on differences 

2.90 

2.20 

1.55 

•» 

Rate of Return to Jbrtiliser 





IR-8 (per cent) 

755 

565 

445 

551 

Local (par cant) 

476 

476 

565 

565 

"t" on differences 

5.45 

0.94 

1.49 

— 


Soaroet Robert V Herdt, "Nitrogen Response of Rlcet 1908 
AICRIP Trials", 8oonocdc_and Political Weekly. 
BtTlflW.flf igglSRlfiMab Vol.VI, No.15, March 27, 1971. 
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lhble - 5 


Percentage Discounts In the Prices of Lu8 
in Relation to thoft of Comparable Local 
Varieties, Roveabsr 1969 to January 1971 


Class Interval 
(Per cent discount) 

1 Amber of eases showing 

1 a discount in prices of 

1_IB-8___ 

# Paddy | 

Rice 

_ 1 _ 

l 2 1 

8 

o 

• 

ri 

1 

«-l 

• 

O 

4 

1 

1.1 - 8.0 

6 

5 

2«1 • 3.0 

2 

6 

S.l - 4.0 

e» 

8 

4.1 - 5.0 

2 

- 

5.1 - 6.0 

8 

2 

6.1 - 7.0 

8 

7 

7.1 - 8.0 

6 

8 

0.1 - 9.0 

4 

6 

9.1 - 10.0 

- 

.9 

10.1 - 11.0 

4 

8 

11.1 - 12.0 

- 

2 

12.1 - 15.0 

b 

2 

15.1 - 14.0 

2 

2 

14.1 - 15.0 

- 

1 

15.1 - 16.0 

1 

' - • 

16.1 - 17.0 

2 

2 

17.1 - 16.0 

1 

- 

18.1 - 19.0 

1 

- 

19.1 - 20.0 

1 

2 

20.1 and above 

1 

- 

Total 

45 

85 

Modal Average 

T.T 

9.5 


\*\S 
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Table - 6 

Returns from the Cultivation of High-Yielding 
and Local Varieties of Paddy, 1968-69 



1- 

West Godav* 

jri (Andhra Pradesh) 



5_ 

Kharif 


|_ 

Rabi 



5 IR-8 

J . 


5 IR-8 

L_ _ 

8 Local 5 

5 _(P) 1 

Local 

(NF) 

1 

i z 

_l 3._ J 

wmsm 


ini 

7 

1. Yield (Quintals per acre) 

18.85 

15.04 

12.92 

22.36 

13.04 

11.39 

2. Gross return (Rupees per acre)^ 976,64 

739.57 

707.52 

1,215.56 

757.97 

650.52 

5. Expenditure in cash and kind 
(Rupees per acre) 

557.10 

553.64 

419.06 

802.49 

608.39 

566.01 

4. Net return (Rupees per acre) 

439.54 

575.73 

288.46 

410,e7 

149.58 

84.51 

5. Return oer rupee of investment 
(Rupees) 

o.e2 

1.06 

0.55 

0.51 

0.25 

0.15 



T- 

_East Godavi 

arj (Andhra. Pradesh) 


5 

Kharif 


1 

Rabi 



8 IR-8 

8__ 

8 Local 8 
8 (P) 8 

mmm 

MnuH 

| IIU8 j 

Local 8 
(Pi 8 

Local 

(fiP) 

1 


9 J 

_10_ 

1_1L i 

12 5 

13 ' 

1. Yield (Quintals per acre) 

17.80 

15.01 

12.29 

23.45 

11.54 

8.85 

2. Gross return (Rupees per acre)®^ 877.81 

699.64 

662.27 

1,259.43 

659.29 

498.07 

3. Expenditure in cash and kind 
(Rupees per acre) 

592.96 

407.77 

401.45 

630.22 

530.29 

554.38 

4. Net return (Rupees per acre) 

284.85 

291.87 

260.84 

629.21 

129.00 (-)56.51 

5. Return per rupee of investment 
(Rupees) 

0.48 

0.72 

0.65 

1.00 

0.24 (- 

o 

• 

O 


(Continued) 

M6x 
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Table - 6 (Concluded) 


Returns from the Cultivation of High-Yielding 
and Local Varieties of Paddy, 1968-69 



1. Held (Quintals per acre) 15.49 

2. Gross return (Rupees per acre)^1,145.94 

5. Expenditure in cash and kind 276.65 
(Rupeos per acre) 

4. Not return (Rupees per acre) 867.51 

5. Return per rupee of Investment 5.14 
(Rupees) 


e.e5 

8.52 

9.22 

4.89 

6.57 

675.21 

624.51 

678.06 

548.54 

462.98 

176.58 

168.76 

267.94 

155.15 

159.95 

496.85 

455.65 

410.12 

215.19 

505.05 

2.82 

2.70 

1.65 

1.58 

1.89 



1. 

Held | Quin tale per acre) 

19.10 

9.16 

8.11 

14.05 

6.52 

5.44 

2. 

Gross return (Rupeos per aero 

^l.isi.es 

552.51 

490.78 

847.00 

596.85 

207.52 

5. 

Expenditure In cosh and kind 
(Rupees par aero) 

160.15 

81.56 

85.49 

129.55 

80.65 

74.09 

4. 

Nat return (Rupees per acre) 

1,001.70 

470.96 

405.29 

717.67 

516.22 

155.45 

5. 

Return per rupee of investment 6.67 

(Rupees) 

5.79 

4.74 

5.55 

5.92 

1.80 


a/ i Excludes return frcra by-product. 

V t Includes return free by-produot. 

c/ t Includes IR-8. 

(P) i Participants In the High Holding Varieties Programs. 

(NP) i Hon-Partlclpants. 

Source t Reports on the Evaluation of the High Holding Varieties Programs, 
Agro-Econ anio Research Centres for different States* 


[H 7 
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Table - 7 

Percentage of Cultivating Households by Sloe-Groups 
of Holdings - Major Rice Growing Districts 


Stata/Dl strict 

1 Sin Group of Holding (acres) 

Less 1 
than if 

1-2.6 

j 2.6-5 j 

5,10 j 

1 1 C 1 Above 

1 10 “ 15 f IS 

EH5*** 

__ l_ _ 

_ 2 _ 1 

5 J 

Llj 

_ & _ 1 

Ls _ Li_ 

L_fi _ La 


tafllUTfi flSiiiSil 


East Godavari 

16«S 

50.9 

20.8 

16.5 

7.2 

7.6 

»• 

100.0 

Krishna 

10.9 

52.5 

20.7 

17.9 

7.9 

10.1 

• • 

100.0 

Vast Godavari 

15.5 

29.5 

21.7 

17.9 

7.1 

10.6 

• • 

100.0 

Bihar 

Ssntfcal Parganas 

11.9 

51.0 

50.1 

19.1 

4.7 

5.2 

• • 

100.0 

Shahabad 

15.1 

19.5 

25.0 

25.4 

9.5 

11.5 

. « 

100.0 

MsdhTs Prsdesh 

Bilaspur 

5.7 

22.5 

25.4 

25.9 

10.6 

10.0 

• • 

100.0 

Dorg 

5.9 

16.7 

20.1 

27.7 

14.5 

17.1 

• • 

100.0 

Raipur 

5.5 

25.5 

25.2 

26.0 

10.2 

10.0 

• « 

100.0 

Orissa 

Cuttack 

15.4 

55.1 

29.4 

17.8 

5.7 

2.5 

0.5 

100.0 

Saabalpur 

4.1 

29.1 

27.9 

25.2 

7.6 

7.9 

0.2 

100.0 

Tamil Kadu 

South Arcot 

10.8 

57.1 

25.7 

15.2 

5.6 

5.0 

0.1 

100.0 

Than J a vur 

16.1 

54.8 

25.9 

15.4 

4.2 

5.4 

0.2 

100.0 

West Bengal 

Bunhran 

8.8 

27.0 

26.8 

24.5 

7.2 

4.4 

1.5 

100.0 

Kldnapur 

22.5 

55.6 

25.8 

15.1 

5.0 

1.6 

0.6 

100.0 

24-Parganas 

25.6 

52.5 

25.1 

14.2 

4.0 

2.5 

0.1 

100.0 


Banana 


Hlaaar 

0.5 

5.2 

6.7 

18.2 

18.0 

55.0 

0.6 

100.0 

Karaal 

0.5 

4.2 

9.2 

29.2 

25.0 

51.5 

0.6 

100.0 

Rofatak 

0.7 

6.5 

10.8 

28.5 

25.6 

29.9 

0.5 

100.0 


Sagar 

4.0 

15.1 

18.0 

29.1 

15.0 

20.7 

0.1 

100.0 

Sehore 

1.5 

5.0 

7.7 

25.1 

19.5 

45.4 

• • 

100.0 

Vldlsha 

1.8 

2.6 

B.B 

26,1 

18.9 

41.0 

• . 

100.0 

Punjab 

Amritsar 

0.2 

6.2 

11.1 

52.0 

22.7 

27.8 

1.0 

100.0 

Bhatlnda 

1.2 

5.6 

7 a 

16.5 

16.8 

51.7 

0.4 

100.0 

Ffcrosepur 

0.5 

4.1 

7.5 

22.9 

20.4 

44.5 

0.5 

100.0 

Jullundur 

0.5 

4.6 

9.9 

53.5 

24.5 

26.5 

0.7 

100.0 

Ludhiana 

0.1 

4.2 

7.5 

25.7 

24.6 

57.6 

0.5 

100.0 

Patiala 

0.5 

5.4 

e.e 

25.5 

22.6 

57.0 

0.4 

100.0 

Sangrur 

1.0 

6.0 

8.5 

22.1 

21.0 

50.8 

0.6 

100.0 

7ttar Prafaah 

Maerut 

5.0 

14.0 

26.2 

52.1 

12.6 

9.5 

0.8 

100.0 

Moredabad 

7.1 

25.2 

28.5 

27.B 

7.7 

6.1 

0.6 

100.0 


IVtx 


Source I Censna of India. 196i> Psrt 111. 
Household Boon calc Tablea> 


Table - 8 


llild Iwpouts to Nitrogen Application for I»R»-8 (Paddy) 
and Sonoran-84 (Wheat) 

(Kgs. per heotaro) 


Anount of 
Nitrogen 

— 

Paddy _ 

|- 

_Wheat (gonora-64)_ 

T*t«l 

n«i« 

1 Response 
LHeld 

8 Marginal ] 

JLllald— 

[ Total 

LXteld- 

! Response ] 
Xlield 

l Marginal 
LMeld_ 


L l 

6 2 

fi 8_1 

L 4 

L_5- 1 

!. 6. 

0 

5870 

0 

0 

2068 

0 

0 

£0 

6169 

519 

519 

2978 

910 

910 

40 

6471 

601 

282 

5745 

1675 

766 

60 

6716 

846 

245 

4564 

£296 

621 

60 

6922 

1052 

£06 

4842 

£774 

478 

100 

7092 

1222 

170 

5175 

5107 

555 

120 

ms 

£££ 

121 

22fi& 

5297 

190 

140 

7817 

1447 

94 

5410 

5542 

45 

160 

7575 

1505 

58 

5511 

5245 

-99 

160 

7594 

1524 

19 

5069 

5001 

-242 

£00 

7576 

1605 

-19 

4682 

2614 

-587 


Sourcesi 1. I.J* Singh, T.K. Cbovdhury and Dinker Rao, "Response 
of Some High-Holding Paddy Varieties to Nitrogens 
An Seenosde Analysis", ^ SL M IaaLimai&-g£ 
AgrifflllJteia_%^ll£lL, Conference HWwr, October - 
DeteebeTp 1988, P. 70. 

2. I#J. Singh and K.C, Sharna, 

Bboacalc C^ttee^J^tm^^^f?9^CT^S^_p^rf.,,and 
Tall Tarlotloa of Wheat, Eosearch Bulletin No.6, U.P. 
Agricultural University, College of Agriculture, 
Pnntaagar, February 1969, P.10. 



tshie-9 


fapendltarv KUiticlty of Dmnd fbr Rioe end Wheat 


tetter j 

' | 

Area 

Covered 

T 

1 

T*pe of' 
Elasticity 

• Elasticity to 

ns** nsar— 

. 1 

A_ 

± 

a 

1 , * 

T~6- 

A* IjWVtA AaSa 

Rural 


Value 

0.198 

1.483 fj 

* 

Rural 


Value 

0.891 

1.876 1)/ 

ft. KiOterlM * 

tarsi 


Value 

0.833 

1.586 

Outtnte 

Urban 


Value 

0.140 

0.682 

i* isfttei swu(U*a 
IsaUtet. 

taral 


Quantity 

0.460 

1*005 

Urban 


Quantity 

0*946 

0.4*3 

* 

All-India 


Quantity 

0.410 

0.650 


a/ Adjusted 
- \f Ohadjuotad 


’ Motet tiasUolty ooefflelaate are based on HatlooaX S^ple 
Survey data* 1 end 2 cover 10th Hound data, while 
8 oovara 18th toad data* 

feuroes 1* B.8,1ydgar 6 L.R.Jain, "Projsetioos of Con susp then ■, 

' tomia.aadXgliUgalJte^ly> No.*o, 1969. 

*• HJ(uWierJao & O.S, ChatterJeo, teXBmia Jft 

. ' fcrlQ4 Snto laA4U..i AftpcidVK < 2 u SrantUtart 

1ST PD. Working Paper 

Ho.£63 March S, 1903. 

3. Baud on national Sosplo Surrey (l6th Round) data* 


table - 10 

Am Planted to Rica and Other Crops, 1989-70 


____(ICOOta 

telana)_ 

1 

- * - , - - _ - - | 

> rodoedGantly 
Lice groving 
States __ 

Pther important 
lllce crowing 

dbar 

States 

lill-Indla 

L States .. 

i 

1 _J 

2 

I B _ 

i 

I i 

Total Oaltlvatad Area 

46,236 

66,964 

18,186 

161,760 

Total Irrigated Area 

14,034 

16,824 

2,474 

53,132 

Sffeotlva Crop Area 

81,670 

92,967 

18,469 

169,028 

Am Under Rice (total 

24,557 

12,475 

686 

57,680 

®IV 

5,190 

1,171 

85 

4,986 

Area Under Wheat 

1,859 

13,886 

1,629 

16,626 

Am Uader Cm (Maine) 

1,614 

3,201 

1,047 

9,662 

Am Under Other Ibodgralne 

12,905 

41,086 

9,415 

65,466 

Am Under All Fbodgralne 

40,623 

70,120 

12,927 

125,170 



Roto i figure a la Ova flrat three reva generally ralata to the 
year lwr-ea. 

lomai (t) Oirectarate of laoocnlca and Statistics, 

Cftl) Wrectcrate of Rrtanaloo, Ministry of Food, Agriculture, 
Cmm unity Development and Cooperation, Corenaoent of Iadla, 
lew Delhi. 
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Some Observations on Economics of Cultivating High 
Yielding Varieties of Rice in India 

Gunvant M. Desai ° 


In this paper some observations are made on the efforts to 
increase rice production in India through the introduction of high 
yielding varieties (HIVs) by bringing together the findings of 
various studies on the HIV Programme, The main concern in 
examining these findings has been to see the relative profitability 
of cultivating HIVs vis-a-vis local varieties of rice. 

After the introduction of the HIV Programme in 1966-67, a 
number of studies were undertaken by various institutions to review 
its working. The main objectives of these studies were to examine 
(a) the response of farmers to the programme, (b) the demand for 
credit and inputs resulting from the introduction of the new 
varieties, (c) role played by various institutions in providing 
services required for the programme, and (d) coordination among 
different agencies participating in the programme (6, p.2). Conse- - 
quently, the data on cost of cultivation were not collected on the 
lines of farm management studies. Only the information about 
expenditure on important items such as seed, fertiliser, hired labour 
was collected because the objective was only to get a general idea 
on the additional expenditure incurred by the cultivators for raising 
HIVs. 


Despite the above limitation, the findings of the various 
studies on HIVP provide an opportunity for useful analysis. The 
items of expenditure included in the studies cover most of the 
variable inputs on which expenditure is likely to go up as a result 
of change in the varieties. Furthermore, the findings refer to 
different parts of the country and three agricultural years. Thus, 
together they represent, perhaps, the single most important source 
of information on the cultivators' experience with the HIVs. These 
reasons gain in importance when it is recognised that, so far, much 
of the discussion on the relative profitability of the two varieties 
in India has been based on the fertiliser production functions 
estimated from experiment station data (for instances see 8, 9)» 


* Indian Institute of Management, Ahmedabad, India. The author is 
grateful to Dr. D. K. Desai for his useful comments on the paper 
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The information used in this paper refers to the kharif 
season during the agricultural years 1966-67, 1967-68 and 1968-69. 

The 16 samples of cultivators were located in 12 districts of 9 
States (Figure 1). Most of these districts have above average 
irrigation facilities. The six variable inputs on which the 
analysis is based are seed, organic manure, fertiliaer, pesticides, 
irrigation and hired labour. The comparison is between four HIVs 
(ADT 27, Tainan 3, TN 1 and IR 8) and the common local varieties. 

AH samples included cultivators growing HIV (participants) as 
well as those not growing HIV (non-participants). Since almost 
all participants also grew local varieties, the HIVs ore compared 
with the local varieties grown by the participants (Local-P) as 
well as by non-participants (Local-NP). 

Expenditure on Local and HIV 

As one would expect, expenditure on the six variable inputs 
taken together was higher on HIV than on local varieties (Table 1). 
Barring some exceptions, mainly for irrigation and hired labour, 
this was also true for each of the six inputs. However, in most 
cases over 50 percent of the difference between the total cash 
expenditure on the two varieties was due to fertilisers alone. 

Next in importance was hired labour, though in most cases it was 
not half as important aa fertilisers in accounting for the difference 
between the total each expenditure on the two varieties. Two other 
things may be noted from Table 1. First, in general the most important 
item of cash expenditure was hired labour for local varieties and 
fertilisers for HYV3. Second, in nearly half the cases fertiliser 
use on local varieties was very low (expenditure less than Rs.30 per 
acre). 


There was an immense variation in the difference between the 
total expenditure on local and HIV among different samples. The 
increment in cash expenditure on TN 1 over local variety varied from 
less than 10 percent to over 300 percent (Table 2). Though the 
variation was relatively leas in the case of IR 8, it was still 
quite nigh—from about 25 percent to over 100 percent. 

The wide variation in the difference between the total 
expenditure on the two varieties was primarily due to the difference 
in fertiliser use on local and HIVs by the samples of cultivators. 

In some cases fertiliser use on both the varieties was very low 
(e.g., Varanasi) while in a few other cases it was vexy low on local 
but very high on HIV (e.g., Cuttack). There were seme cases there 
fertiliser use was moderate on local but fairly high on HIV (e.g., 
Thanjavur). Finally, in some samples the difference between the 
expenditure on fertiliser on the two varieties was small because 
the level of use on local was fairly high (e.g., Amritsar). All 
these features were applicable to each major rice producing region. 
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Figure 1* Map of India Stowing district* whore eanplea of 
cultivators were located 




Table 1. Per acre expenditure on important variable inputs on local and high yielding varieties 

(In rupees) 
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District and v _ _Per acre « expenditure on Totel 


State 



Seed 

Ferti¬ 

liser 

Organio Peoti- 
manure cide 

Irri¬ 

gation 

Hired 

labour 


rianjavur, 

1966-67 

ADT 27 

3.92 

59.73 

3.68 

5.39 

26.60 

39.62 

138.94 

Tamil Nadu 


Local (P) 

1.48 

38.12 

1.21 

2.10 

27.97 

47.10 

117.98 



Local (NP) 

2.13 

36.97 

0.34 

4.57 

18.56 

45.68 

108.25 


1967-68 

ADT 27 

7.27 

84.55 

8.35 

3.75 

- 

78.76 

182.68 



Local (P) 

4.64 

48.95 

9.50 

- 

- 

75.49 

138.58 



Local (NP) 

3.C7 

51.25 

5.12 

2.70 

- 

92.72 

154.86 

cimnkulan, 

1966-67 

Tainian 3 

10.42 

132.90 

53.67 

11.12 

11.75 

143.43 

363.29 

Kerala 


Local (P) 

- 

64.67 

23.47 

5.77 

10.71 

119.29 

223.91 



Local (iff) 

- 

55.U 

23.74 

4.38 

10.84 

123.38 

217.79 

KriF.nna, 

196t>-67 

TN 1 

15.81 

67.53 

- 

9.74 

- 

79.29 

172.27 

and fir a Predcsh 


Local (P) 

• 5.59 

12.43 

- 

- 

- 

53.97 

71.99 



Local (.'IP) 

6.61 

4*94 

- 

0.13 


47.25 

58.93 

Kolaba, 

1966-67 

TN 1 

12.83 

47.77 

5.18 

- 

- 

39.45 

105.23 

hcnarasntr* 1 


Local (P) 

0.58 

7.00 

3.06 



31.43 

42.07 



Local (NP) 

0.59 

10.70 

1.60 

- 


26.22 

39.11 

Kaipur, 

1967-68 

T.I 1 

17.52 

24.51 

18.25 

1.47 

0.51 

39.95 

102.21 

Nadiya Pradesh 


Local (P) 

20.65 

20.25 

18.83 

0.40 

1.12 

46.82 

108.05 



Local (.IP) 

21.73 

14.18 

19.26 

0.29 

1.30 

2b. 62 

85.38 

Cuttack, 

1966-67 

TN 1 

10.31 

125.61 

10.80 

26.32 

10.85 

105.29 

289.18 

Orissa 


Local (P) 

7.92 

7.33 

1.40 

0.33 

5.51 

44.94 

67.42 



Local (.IP) 

4.26 

8.85 

3.26 

0.26 

4.40 

42.99 

64.02 

Vereneai, 

1967-68 

TN 1 

15.68 

25.15 

17.37 

1.37 

8.91 

90.24 

158.72 

ittar rradesr. 


Local (P) 

33.49 

6.21 

7.35 

0.11 

8.76 

91.00 

146.92 



Looal (NP) 

36.30 

5.69 

7.17 

0.09 

8.78 

76.62 

134.65 

Sanaranpur, 

1967-68 

TN 1 

8.20 

72.52 

21.73 

4.93 

13.77 

38.08 

159.23 

Jtlar Pradesh 


Locel-S 8 (P) 

6.02 

38.20 

6.e2 

1.29 

14.73 

33.46 

87.52 



Local-C b (P) 

6.12 

21.71 

9.45 

0.24 

18.03 

16.44 

71.99 



Local-S (IIP) 

6.62 

19.13 

25.90 

- 

14.46 

23.98 

90.09 



Local-C (NP) 

6.87 

9.75 

15.68 

- 

14.74 

34.30 

81.25 



Table 1. (Continued) 
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Per acre ym expenditure on 


District and 
State 

Year 

Variety 

Seed 

Ferti¬ 

liser 

Organic Penti- 
manure cide 

Irri¬ 

gation 

Hired 

labour 

- Total 

Anritser, 

1967-68 

TN 1 

3.54 

90.36 

15.17 

1.13 

22.78 

80.86 

213.84 

Punjab 


Local-B C (P) 

2.96 

51.66 

2.77 

0.40 

21.70 

8^.52 

169.01 



Local-P d (P) 

2.58 

70.33 

1.46 

- 

26.93 

103.74 

205.54 



Local-D e (P) 

2.49 

40.40 

4.80 

0.67 

24.01 

82.26 

154.63 



Local-B (NP) 

2.39 

82.15 

5.70 

0.07 

19.00 

51.97 

161.23 



Local-P (NP) 

2.03 

82.30 

6.16 

- 

27.31 

48.91 

166.76 



Local-D (NP) 

2.24 

39.33 

10.11 

0.42 

25.13 

55.66 

132.94 

West Godavari 

1967-68 

IR 8 

11.40 

111.07 

3.75 

16.37 


151.49 

294.00 

And bra Pradesh 


Local (P) 

7.67 

1.93 

3.26 

0.33 

- 

125.29 

138.48 



Local (NP) 

8.50 

3.29 

3.06 

0.16 

- 

141.18 

156.19 


1968-69 

IR 8 

14.85 

138.37 

12.03 

16.05 

24.23 

228.91 

434.94 

* 


Local (P) 

11.97 

17.91 

9.03 

1.47 

15.51 

192.64 

248.53 



Local (iJP) 

12.20 

37.56 

18.25 

2.93 

19.93 

192.95 

233.37 

East Godavari 

1968-69 

IR 8 

13.S6 

161.84 

35.48 

18.29 

39.11 

169.73 

438.36 

Andhra Pradesh 


Local (P) 

11.08 

19.10 

12.26 

3.09 

15.67 

141.70 

202.90 



Local (NP) 

12.33 

30.95 

21.54 

2.37 

IO .46 

151.73 

229.39 

Birbhtm, 

1967-63 

Hi/ 

27.16 

127.47 


6.39 

19.05 

220.85 

400.92 

West Bengal 


Local (P) 

- 

28.17 

- 

- 

7.52 

144.20 

179.39 



Local (NP) 

- 

10.34 

- 

- 

8.17 

55.62 

74.63 

Saharanpur, 

1968-69 

IR 8 

8.91 

95.09 

22.69 

8.73 

20.97 

134.29 

290.68 

Uttar Pradesh 


Local-B (P) 

8.35 

69.98 

7.02 

1.09 

17.33 

124.24 

229.01 

Amritaer, 

1968-69 

IR 8 

9.91 

95.35 

- 

- 

18.34 

i35.00 

259.34 

Punjab 


Local-B (P) 

3.13 

42.90 

- 

- 

17.24 

S8.09 

151.33 


a Superior 

Coarse 

£ 

Basmati 

^Fasmal 

e Desi 

f 

Several high yielding varieties were grown* About 65 percent of the area was under Hi* 8 and Ttf 1 
Sources; Compiled from various reports on the rtigh Yielding Varieties Programme given in the References 





Table 2* Gash expenditure on local and high yielding varieties 
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(in Rupees) 


Diatriot and State 

Year 

Per acre cash expenditure 

Increment in 
expenditure on 
HYV as percent of 

HYV 

Local 

(p) 

Local 

(NP) 

Local 

(p) 

Local 

(NP) 



HYV : ACT 27 





Thanjavur 

1966-67 

.138.94 

117.98 

108.25 

17.8 

28.4 

Tanil Nadu 

1967-68 

132.68 

138.58 

154.86 

31.3 

18.0 



HYV : Tainan 3 





Ernakulam, Kerala 

1966-67 

363.29 

223.91 

217.79 

62.2 

66.3 



HYV : TN 1 





Krishna, Andhra Pradesh 

1966-67 

172.37 

71.99 

58.93 

139.4 

192.5 

Kolaba, Maharashtra 

1966-67 

105.23 

42.07 

39.11 

150.1 

169.0 

Raipur, Madhya Pradesh 

1967-68 

102.21 

108.05 

85.38 

-5.4 

19.7 

Cuttack, Onssa 

1966-67 

289.18 

67.42 

64.02 

328.9 

351.7 

Varanasi, Uttar Pradesh 

1967-68 

158.72 

146.92 

134.65 

8.0 

13.0 

Sanaranpur, Uttar Pradesn 

1967-68 

159.23 

87.52° 

90.09® 

81.9 

76.7 




71.99* 3 

81.25 b 

121.2 

96.0 

Amritser, Punjab 

1967-68 

213.84 

169.01 c 

161.23° 

26.5 

32.6 




205.54 d 

I66.76 d 

4.0 

28.2 




154.63® 

132.94® 

33.3 

60.9 



HYV : IR 8 





f 

Birbnun, West Bengal 

1967-68 

400.92 

179.89 

74.63 

122.9 

437.2 

West Godavari, Andhra Pradesh 

1967-68 

294.00 

138.48 

156.19 

112.3 

88.2 


1968-69 

434.94 

248.53 

283.87 

75.0 

52.3 

East Godavari, Andhra Pradesh 

1968-69 

438.36 

202.90 

229.39 

116.1 

91.1 

Sanaranpur, Uttar Pradesh 

1968-69 

290.^8 

229.01 

N.4. 

26.9 

N.A. 

Amritser, Punjab 

1968-69 

259.34 

151.33 

N.A 

71.4 

N.A. 


^ocal superior 
b 

Local coarse 
c 

Ba smati 
d 

Pasmal 

e Deei 

Several high yielding varieties were grown* About 85 percent of the area was under IR 8 and TN 1 
Sources: Compiled from various reports on the High Yielding Varieties Programme given in the References 
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Yield of Local and HOT 

The yields of both local and HYV varied widely among the 
samples of cultivators (Table 3). Of the four HYVs, IR 8 perfonned 
better than the other three both in tenns of the level of yield 
and variation in it* There was a close association in the yields 
of local and HYV. The sample in vhioh the yield of HIV was high was 
also the sample with relatively high yield of the local variety and 
vice versa* This, however, is not suiprising because the HIV would 
give fairly high yields only under good physical conditions. Clearly, 
under similar conditions the local varieties will also have relatively 
high yields. 

The other thing which clearly emerges from Table 3 is the 
lack of uniformity in the comparative performance of the two 
varieties. At one extreme, in four samples, the yield of HYV (TN i) 
was lower than that of local varieties. But at the other extreme, 
in three samples (TN 1 and IR 8), it was more than double that of 
local variety. In'more than half the cases it was less than 50 percent 
higher and these cases included all four high yielding varieties. 

Profitability of Cultivating HIV vis-a-vis Local Variety 

It is not possible to compare the net revenue of the two 
varieties because complete data on cost of cultivation are not 
available. Houever, one can compare the difference in the total 
revenue of the two varieties with the difference in the expenditure 
on the six inputs. Although this comparison will not give a precise 
measure of the difference in the profitability of cultivating the 
two varieties, it will reveal if the increment in the total revenue 
due to varietal change was large enough to cover at least the 
increment in the total expenditure on the six inputs considered here. 
Also, the magnitude of the difference between ihe two increments will 
give an indication of the relative profitability of the two varieties 
because the six inputs cover most of the items on which expenditure 
is likely to go up as a result of change in the varieties. 

Table 4 shows the increment in yield, total revenue, and 
expenditure on six inputs on HYV a over local varieties. The increment 
in totsl revenue of HYV over local could be estimated for 9 of the 
16 samples because the information on prices of paddy realised by 
cultivators is not available for the others. 

In four out of nine samples the increment in revenue of HYV 
over local was greater than the increment in expenditure on the six 
inputs (Table. 4) • The HYVs grown in these samples were ADT 27, TN 1 
and IR 8. However, there was an important difference in the "positive”• 



Table 3* Helds of high yielding and local varieties 
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(In 100 kgs. of paddy per acre) 


District end State 

j 

Year 


Yield of 


Increment in yield 
of HYV as percent of 

HIV 

Local 

(P) 

Local 

(NP) 

Local 

(p) 

Local 

(NP) 



HYV : ADT 27 





Thanjavur, Tamil Nadu 

196^-67 

12.28 

7.70 

N.A. 

59.5 

N.A. 


196^-68 

14.01 

11.35 

10.86 

23.4 

29.0 



HYV.: Tainan 3 





Emakulam, Korol a 

. 1966-67 

13.21 

10.30 

7.63 

28.3 

73.1 



HYV r TH 1 


* 



Krishna, Andhra Pradesh 

' 1966-67 

17.01 

15.99 

16.11 

6.4 

5.6 

Kalaba, Maharashtra 

19B667 

4.76 

5.85 

5.62 

-18.6 

-15.3 

Raipur, Madhya Pradesh 

. 1967-68 

3.20 

7.92 

7.22 

-59.6 

-55.6 

Cuttack, Orissa 

1966-67 

17.44 

8.50 

N.A 

105.1 

N.A. 

Varanasi, Uttar Pradesh 

1967-68 

6.18 

6.20 

6.39 

- 0.3 

- 3.3 

Sanranpur, Uttar Pradesh 

1967-68 

14.18 

9.99 a 

8.63° 

41.9 

64.3 




7.40 b 

5.93 b 

91.6 

139.1 

Amritsar, Punjab 

1967-68 

... 10.65 

11.59° 

10.96° 

- 8.1 

- 2.8 




13.00 d 

11.98 d 

-18.1 

-11.1 




11.15° 

11.16° 

- 4.5 

- 4.6 



HYV s IR 8 





f 

Birbhun , West Bengal 

1967-68 

14.17 

11.56 

10.25 

22.6 

38.2 

West Godavari, Andhra Pradesh 

1967-68 

23.02 

14.64 

11.45 

57.2 

101.1 


1968-69 

25.13 

17.38 

17.22 

44.6 

45.9 

East Godavari, Andhra Predesh 

1968-69 

23.73 

17.34 

16.39 

36.9 

44.8 

Sahranpur, Uttar Predesh 

1968-69 

18.26 

11.75° 

N.A 

55.4 

N.A 

Aaritaer, Punjab 

1968-69 

9.02 

5.32 

N.A 

69.5 

N.A 


* 1,00 al superior 
^Local coarse 
C Basmati 
^Pasmal 
®Desi 

f Several high yielding varieties, were grown. .About 85 percent of the area was under IR 8 and TN 1 
Sources: Compiled fraa -various reporta on the High Yielding Varieties Programme given in the References 
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Table 4* Increments in yield, total revenue and expenditure on hi gfr yielding over local varieties 

(Held in 100 kgs* of paddy and revenue and expenditure in Rupees per acre) 


District and State 

Year 

Increment in 
yield of 

HOT over 

Local Local 
(P) (HP) 

Increment in 
total revenue 
of HIV over 

Local Local 
(P) (NP) 

Increment in 
expenditure 
on HIV over 

Local Local 
(P) (NP) 

Col.(5) 
■ minus 
Col.(7) 

Cd.(6) 
minus 
Col.(8) 

(D 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 




HOT : ADT 27 






Thanjavur, Tamil Nadu 

1966-67 

4*58 

b 

189.53 

b 

20.96 

30.69 

168.57 

b 


1967-68 

2.66 

3.15 

b 

b 

44.10 

27.82 

b 

b 



HXV : Tainan 3 






ErnakuLam, Kcrola 

1966-67 

2.91 

5.58 

39.23 

294.59 

139.38 145.50 

-100.15 

149.09 




HOT : TN 1 






Krishna, Andhra Pradesh 

1966-67 

1.02 

0.90 

17.83 

12.83 

100.38 113.44 

- 82.55 - 

■100.61 

Kolaba, Maharashtra 

1966-67 

-1.09 

-0.86 

-74.05 

-75.69 

63.16 

66.05 

-137.21 - 

•141.74 

Raipur, Madhya Pradesh 

1966-67 

-4i72 

-4.02 

b 

b 

- 5.84 

16.83 

b 

b 

Cuttack, Orissa 

1966-67 

8.94 

b 

482.76 

b 

221.76 225.16 

261.00 

b 

Varanasi, Uttar Pradesh 

1967-68 

-0.02 

-0.21 

b 

b 

11.80 

24.07 

b 

b 

Sahranpur, Uttar Pradesh 

1967-68 

4.19® 

5.55® 

b 

b 

71.71 

69.14 

b 

b 


' 

"6.7^ 

8.25 d 

b 

b 

87.24 

77.98 

b 

b 

Amritsar, Punjab 

1967-68 

-0.94® 

-0.31® 

b 

b 

44.83 

52.56 

b 

b 



-2.25 f 

-i*33 f 

b 

b 

8.30 

47.08 

b 

b 



-0.50 s 

-0.51 g 

b 

b 

59.21 

80.90 

b 

b 




HOT : IR 8 





Birbhitt*i West Bengal 

1967-68 

2.61 

3.92 

b 

b 

221,03 326.29 

b 

b 

Ue6t Godavari, Andhra Pradesh 

1967-68 

8.38 

11.57 

b 

b 

155.52 137.81 

b 

b 


1968-69 

7.75 

7.91 

237.20 

268.98 

186.41 151.07 

50.79 

117.91 

East Godavari, Andhra Pradesh 1968-69 

6.39 

7.34 

178.10 

215.61 

235.46 208.97 

-57.36 

6.64 

Sahranpur, Uttar Pradesh 

1968-69 

6.51° 

b 

115.23 

b 

61.67 

b 

53.56 

b 

imritear, Punjab 

1968-69 

3.70 

b 

90.70 

b 

108.01 

b 

-17.31 

b 


a The following prices (in Rupees per 100 kgs* of paddy) are used in calculations: Thanjavur: HIV 
43.50, Local (P) 44.76; Rmakulaa: HIV 80.06, Local (P) 98.87, Local (NP) 100.00; Krishna: fflV 
40 # 2l! Local (P) 41.66; Local (HP) 41.66; Kolaba: HIV 54.94, Local (P) 57.36, Local (NP) <60.00; 
Cuttack: HIV 54.00, Local (P) 54.00; West Godavari: HIV 38.86, Local (Pj 42.54, Local 0^) 41-09; 
East Godavari: HIV 36.99, Local (P) 40.35, Local (NP) 40.40; SahranpuT: HIV 52.03, Local (P) 
71.05; Amritsar: HIV 42.50, Local (P) 55.00. 

b Not calculated because of lack of information 


c Local variety superior 

d 

Local variety Coarso 
e . Local vuriety Basinat± 

Local variety Panmol 
® Local variety Desi 

h Several HIVo were grown* About 85 percent of tbe area.was under IR 8 and TN 1 

\6lx 
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returns on HYV over local in the case of ADT 27 and TN 1 on the one 
hand and IR 8 on the other,2 While difference between the two 
increments was substantial for ADT Zl (Thanjavur) and TN 1 (Cuttack), 
it was relatively small for IR 8 (West Godavari and Sahranpur), It 
is necessary to note the size of the difference between the increments 
in revenue and expenditure because only six inputs are considered 
here while calculating the additional expenditure on HIV, Inclusion 
of the remaining items of cost would reduce the difference between 
the increments in revenue and expenditure because on items such as 
traction labour and interest on working capital the expenditure on 
HYVs would be higher than on local. 

The reasons behind substantially high positive returns on 
ADT 27 and TN 1 were quite different* In Thanjavur ADT 27 was 
significantly more profitable than local in spite of relatively small 
gain in yield because the increment in expenditure on HIV was less 
than 20 percent. On the other hand, TN 1 in Cuttack was substantially 
more profitable than local despite over 300 percent increase in 
expenditure because its yield was more than double that of local. 

In West Godavari and Sahranpur the yield of IR 8 was 
significantly higher than that of local but the returns on HIV over 
local were small. In West Godavari this was mainly due to the large 
additional expenditure on the HYV while in Sahranpur it was due to 
the price of IR 8 being much lower than that of local (a superior 
fine variety, Basmati). 

In the other five of the nine samples for which a comparison 
between increments in revenue and expenditure is possible, the 
cultivation of HYVs was less profitable than local. The HYVs grown 
in these samples were TN 1, Tainan 3 and IR 8. The main reasons 
behind HYVs being less profitable than local for these samples were 
of three types; (1) In Kolaba and Krishna the yield of TN 1 was 
virtually no different from the yield of local despite higher 
expenditure on HYV. (2) In two other cases (Tainan 3 in Ernakulam 
and IR 8 in Amritsar) there was sane improvement in the yield of HYV 


^Returns on HYV over local are called "positive" when the increment 
in total revenue of HYV over local is greater than the increment 
in expenditure on the six inputs. In the opposite case, they are 
called "negative." 
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over that of local but the prices of HYVs were substantially lower 
than those of the local varieties .3 (3) In East Godavari, the 
improvement in the yield of IR 8 over local was fairly high but it 
was not high enough to offset the substantial additional expenditure 
on the six inputs. 

Although the information on prices realised by seven samples 
of cultivators is not available, it is easy to see that in three of 
these samples (Raipur, Varanasi and Amritsar) the cultivation of HYV 
must have been less profitable than local because the yield of HYV 
was lower than that of local (Table 4). The same must have also 
been true in Birbhum because of the substantial increase in 
expenditure at which a relatively small increment in the yield of 
HYV was obtained. Against this, in the remaining three samples 
(Thanjavur, Sharanpur arid West Godavari) the cultivation of HYV seems 
to have been more profitable than local. 

To recapituate, in 7 out of 16 samples the cultivation HYVs 
was more profitable than local varieties. In these samples the 
following HYVs were grown: ADT 27 in two, TN 1 in two and IR 8 in 
three. In the remaining 9 samples the cultivation of HYVs was less 
profitable than local varieties. The HYVs grown in these samples 
were Tainan 3 in one, TN 1 in six and IR 8 in three.4- To view it 
differently, TN 1 was more profitable than local in two out of the 
eight samples and IR 8 in three out of six samples. ADT 27 was more 
profitable in both the samples while Tainan 3 was less profitable 
than local in the single sample where it was grown. While prices 
realised by cultivators for HYVs were lower than those for local 
varieties, the main reason behind the lower profitability of HYV 
in seven out of nine samples was the small increment in its yield at 
a substantial increase in the expenditure. Only in the remaining 
two samples the lower price HYV was the main reason behind its lower 
profitability. 


^ In general the prices of HYV were lower than those of local because 
of one or more of the following reasons: (a) consumer preference 
in favour of local, varieties, (b) poor milling quality of HYV, 
and (c) marketing of HYV soon after the harvest when the prices 
were relatively low. In some cases (e.g., Amritsar) the difference 
between the prices of the two varieties was very wide. This was 
mainly due to the local being a superior fine variety. 

^ The number of samples adds to 10 because in one sample (Birbhum) 
both TN 1 and IR 8 were grown. 
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Conclusions 


The above analysis explains, perhaps more than anything 
else, why the spread of HYVs of rice in India has been relatively 
slow. It also raises some doubts about the economic viability of 
replacing local varieties by HYVs in maiiy situations. 

There are three qualifications to the above statement on 
the economic viability of replacing local by HYVs. First, the find¬ 
ings refer to the experience of the cultivators in the initial years 
of a highly complex innovation. It is not unlikely tnat lack of 
familiarity with the management problems of the HYVs came in the 
way of many cultivators to realise fully the potential yield of these 
varieties. Second, nearly half of the information analysed here 
refer to TN 1, a variety which was subsequently found not suitable 
for cultivation in many parts of India. Third, all findings refer 
to the kharif season. It has been consistently observed that almost 
all currently available HYVs perform better in rabi than in the 
kharif season (9 , 10). 

Valid though the above qualifications are, they should not 
be ove \ -emphasised. A continuous cross-section survey conducted in 
the West Godavari District by the Indian Institute of Management, 
during the last three years revealed that the average yield of HYVs 
(mainly IR 8) was around 20 to 22 quintals per acre—only about 50 
percent higner than that of local variety. 5 It also indicated that 
there is an increasing reluctance among the cultivators to grow HYVs 
in the kharif season. Though acreage under iYVs was growing rapidly 
in the rabi season, one cannot over-estimate its importance because 
most of the rice acreage in the country is in the kharif season. In 
another continuous cross-section survey carried out by the Institute 
in the delta region of Krishna canal of Andhra Pradesh it was observed 
that in spite of the assured irrigation, the spread of HYVs was 
negligible even in the rabi season. A few cultivators tried almost 
all currently available HYVs but gave them up in the subsequent years. 
The main reason behind this seemed to be an average yield of about 13 
to 15 quintals per acre of an improved local variety wnich is preferred 
for domestic consumption and which fetches a higher price than HYVs. 

The purpose of tfic above discussion is not to argue that 
the strategy to increase rice production in India through HYVs is a 
step in tne wrong direction but to focus attention on the complexity 
of the task for a breakthrough in rice production and the nature of 
efforts needed for this task. 


5 


A quintal = 100 kilograms 
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There is an urgent need to develop HYVs suitable for 
cultivation in different parts of India in the kharif season because 
of its vastly greater importance than rabi in the total rice acreage* 
The potential high yield of the new varieties will have to be 
substantially higher than that of the competing local variety grown 
under similar superior physical conditions. 

Because at present the acreage on which HYVs can profitably 
replace local varieties seems limited, simultaneously with promoting 
HYVs, there should be vigorous efforts in two other directions to 
accelerate growth in rice production: (1) increasing fertiliser use 
on the local varieties, and (2) improving the water availability 
situation in the major rice producing areas* Despite lover response 
of local varieties to fertiliser use as compared to HYVs, efforts to 
increase fertiliser use on local varieties are likely to have a large 
pey off in the short run because there is negligible fertiliser use 
on 40 to 50 percent of the total rice acreage. Research currently 
undertaken by the present author indicates this. To promote fertiliser 
use in these regions what is required is not only the creation of 
distribution network, which is at present concentrated in only about 
100 of the 330 districts in the countxy, but also popularising 
fertiliser use on rainfed conditions and the use of lime with 
fertiliser on acidic soils. Since there are upper limits to growth 
in production through fertiliser use on local varieties because of 
their low production functions, it is also necessary to enlarge the 
acreage on which local varieties can be replaced profitably by HYVs. 
This requires not only the creation of additional irrigation 
facilities but also development of drainage facilities in much of 
the existing irrigated rice land. 


165k 
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Rice in Thailand 

Delane Welsch and Sopin Tongpan* 


INTRODUCTION 

Thailand has been a rice exporter since 1855 when the Bowring 
Treaty with Great Britain opened Thailand up to International trade on 
a significant scale. (2, p. 128). By the early 1930's, Thailand was 
exporting one-half of Its annual production. Although World War II 
greatly disrupted rice production and trade In the region In general, 
by 1949 Thai rice exports had come back up to 1.2 million metric tons 
of milled rice, or 27 percent of annual production. Exports reached a 
peak In 1965, when 1.9 million tons, or 30 percent of total production, 
were exported. (2, p. 129). Exports since then hove declined to about 
1 million tons per year, or 10 to 12 percent of production. Although 
rice exports accounted for 35 percent of total export earnings In the 
early 1960's, the proportion declined to 20 percent In 1969. One part 
of the decline Is due to population Increase of 3.2 percent per year, 
with per capita consumption of roughly 155 kg per year of milled rice. 
(4, p. 108-110). 

Although rice dominates agricultural production In Thailand, 
the proportion of rice In planted area of all crops declined from 
88 percent In 1950 to 65 percent In 1967. Area planted to rice 
Increased during those 17 years from 5,540,000 to 6,410,000 hectares, 
but area planted to all other crops Increased from 752,000 hectares 
to 3,475,000 hectares. Rice production during that period Increased 
from 6.8 million tons to 9.6 million tons of paddy. (5, p. 46-47). 

There has been considerable discussion over whether the 
expansion of rice output has been due only to expansion of area har¬ 
vested or whether there has also been an Increase In yield per 
hectare. (7), (8, p. 56-71). The low quality of the data available 
prevents a definitive answer. It appears that yield per hectare In 
the rald-1960's was roughly the same as during the period 1900-1930. 
Yields declined steadily from the earlier period to 1954 when they 
reached a low of 1.25 tons per hectare. They have since climbed back 
to about 1.7 tons per hectare. Yields In tons per hectare vary a 
great deal among regions, with 2.9 In the North; 1.0 In the Northeast; 
1.7 In the Central Plains; and 1.3 In the South In 1967/68. These 
regions accounted for 7, 35, 49, and 9 percent, respectively, of 
planted area In that year. 


* The Rockefeller Foundation, Bangkok and Department of 
Agricultural Economics, Kasetsart University, Bangkok, Thailand, 
respectively. 



RICE EXPORTING AND THE RICE PREMIUM 


The whole rlcc economy, and because of Its dominance, therefore 
the agricultural sector of Thailand, has been profoundly Influenced by 
events Immediately following World War II, The history of these events 
and their economic effects have been documented by Sllcock, so only a 
brief summary will be presented here. (8, appendix I). 

Because of circumstances regarding Thailand's status during 
World War II, Thailand was required to provide the United Nations with 
1.5 million tons of milled rice at a price considerably below world 
levels at that time. A Rice Bureou was set up and made the only legal 
exporter of rice. To avoid heavy treasury costs, domestic prices of 
rice were kept very low. By the end of 1949, the U.N. allocation of 
rice ended, but the system was maintained because a rise in domestic 
prices to world levels at that time would have greatly reduced real 
incomes of urban consumers to politically intolerable levels. (8, p.217). 
The high world prices during the Korean conflict enabled the government 
to obtain considerable money by buying at the low domestic rice and 
exporting at world price. However, a spurt in world production resulted 
in a buyer's market for rice from 1954 onwards and the Rice Bureau had 
difficulty in exporting, and private exports were allowed to export, 
but were required to pay a premium for the privilege. The rate of that 
premium wos roughly set at the difference between world market price 
and Thai domestic price. At the beginning of 1955, the government 
turned all of the rice trade back to the private sector. The "rice 
premium" was retained as the mechanism for keeping domestic price at 
the desired level below the world price. It is therefore essentially 
an export tax. (3). 

The level of the rice premium is set by the government as a 
fixed amount per ton of milled rice loaded aboard ship, and the level 
varies for different grades of rice. The exporter procures his rice 
in the domestic market and makes his own sales negotiations abroad. 

When the rice is loaded aboard ship and certified by customs inspectors, 
the exporter then pays the premium to the government. 

The level of the premium is supposedly flexible to take into 
account changes in world price levels. In practice, it rarely 
changes mere than once or twice per year, and in fact, remained 
constant from May, 1963 to January, 1967. (See Table 1). In addition, 
changes in amount were very small during the period 1956-1966. In 
1967 the procedure was changed from a specific rote to an ad valorem 
rate. 


For example, white rice 1007. is considered as the top quality 
Thai rice. At the peak in world rice prices in October, 1967, it sold 
for US$250 per metric ton, F.O.B. Bangkok. The rice premium on white 
rice 1.0031 at that time was US$82 per ton. During the week ending 
April 5, 1971, for the same grade, F.O.B. price was US$120 per ton, 
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and the premium was US$38 per ton. Numerous statistical studies have 
shown that domestic wholesale prices usually are very nearly equal to 
F.O.B. prices less the rice premium and exporting costs. (1). There 
Is an additional export tax on rice, a 5.7 percent ad valorem tax 
which is collected on all agricultural exports. 

The Thai Government also exports rice on a G-G basis. The 
government negotiates the terms with the foreign government, and then 
calls for bids from the private sector to provide the agreed upon quan¬ 
tity and quality aboard ship. The difference between cost of procure¬ 
ment to the government and what It sells the rice for Is also called 
M rlce premium", and Is paid to the treasury. Since 1963, the proportion 
of rice exported under G-G fluctuated from 25 to 50 percent of total 
exports. 


The export markets for Thai rice have remained moderately stable 
over time. Data from 1957 to 1969 are shown in Table 2. The share 
going to Southeast Asia ranged from a high of 73 percent in 1961 to a 
low of 47 percent in 1965 and 1968. West Asia's share has grown from 
none to 25 percent in 1968. The Middle East has also Increased Its 
production. 

Over the years, the rice premium has been discussed, researched, 
and debated more than any other economic topic in Thailand. The 
proponents claim 7 benefits to Thailand. They are: 

1. Major source of government revenue. 

2. Only effective method of taxing agriculture. 

3. Promotes agricultural diversification by making the 
returns from other crops more attractive relative 
to rice. 

4. Maintains domestic food price stability. 

5. Aids low income groups by keeping prices of rice low. 

6. Promotes industrialization by keeping cost of living 
and thereby labor costs low. 

7. Provides bargaining power in exporting. 

The opponents have refuted, sometimes empirically, all 7 argu¬ 
ments. It would appear however that world market forces, and not the 
debate, will cause the termination of the rice premium in the near 
future. Present domestic prices for paddy are lower now than at any 
time since 1946, and farm prices of paddy are lower than the farmers 
can bear at the present time. The premium has been abolished on 
glutinous rice, but F.O.B. export prices still have fallen to $61.20 


no* 



per ton of white glutinous rice, 10& long grain. Farm prices for 
glutinous paddy are reported to be as low as $25 per ton, and some 
is being used as livestock feed. The comparable farm price for corn 
is $50 per metric ton. 

PRESENT POLICIES 

Because of the dominance of rice in the Thai economy, nearly 
all government policies either affect or are affected by rice. How¬ 
ever, only five policy areas will be discussed in this paper: tech¬ 
nology, irrigation, fertilizer, domestic processing and marketing, 
and exporting. 

Thailand has invested in rice research for a considerable 
period of time. Rice is the only crop to have a separate department 
in the Ministry of Agriculture. A breeding program was started in 
the early 1950's. The principle technique was to collect large numbers 
of selections from farmers' fields, test them under low fertility 
conditions (resembling farmers' conditions), and then release the best 
back into the local area from which they came. Many local varieties 
of traditional types are present in Thailand. Thai people are very 
discriminating in their taste for rice, and Thailand has long had a 
reputation in export markets for high quality rice, so emphasis in the 
breeding was logically on grain quality. 

Thailand strongly supported the formation and early programs 
of IRRI and has participated in nearly all of IRRI activities. Thailand 
however refused to permit the introduction and release of IR-8 in the 
Kingdom, solely because of the quality. IR-8 was extensively tested in 
Thailand, and although yields were high, it was felt that the cost of 
damaging the export market quality reputation was greater than the 
benefits of higher yield. However, a crossing program using IR-8 as 
one parent was initiated, and two new varieties, RD-1 and RD-3, have 
been released. These varieties appear to be roughly equal to IR-8 in 
yielding ability, slightly better in disease resistance and local 
adaptability, and although IR-8 is one parent, the grain quality is 
high, following the other Thai parent. 

About one million of the 6.4 million hectares of rice in the 
Kingdom are produced in the Chao Phya Delta. A considerable portion 
(perhaps one-third) of this area is subjected to deep flooding every 
year, and floating rice is the only crop that can be grown. This 
presents serious problems in water control and rice breeding. 

Irrigation has received heavy emphasis by the Thai government 
for a long time. Some of the structures in the Chao Phya Delta date 
back to 1924. The biggest push started in 1950. The main policy has 
been to construct large multi-purpose dams and reservoirs and the main 
canals and laterals. The farmer has been responsible for constructing 
farm ditches. In general, the farmer has not done so, and consequently 



very little of the area under the command of major dams has good water 
control. This Is mainly due to Incomplete and poorly designed systems, 
rather than lack of Interest on the part of the farmer. Part of the 
difficulty also lies In the multiple purposes for which the dams were 
built. Electric power generation, navigation, and salt water extrusion 
seem to have higher priorities than irrigation. In some cases where 
there is water in the canal during the dry season, but not enough to 
permit gravity irrigation, farmers have purchased small pumps and pump 
the water from the canal onto the fields. In other cases, farm coopera¬ 
tives have purchased large pumps to pump out of the river. Dry season 
cropping however probably still covers less than 10 percent of the 
arable area in the delta. Although charges for water are permitted by 
law, in practice none have ever been made in large projects. 

The situation varies in other parts of the Kingdom. Very little 
upland rice is grown, chiefly in mountainous areas by hill tribes under 
shifting cultivation. In the far north, where farm si2e is small 
(1 hectare), the farmers have developed their own year-round irrigation 
system. In the Northeast, dams are being built on the larger rivers. 

Tanks are being built on smaller streams to collect water in the wet 
season, chiefly for human consumption in the dry season. Nowhere in 
the Kingdom is groundwater being utilized through tubewells for irriga¬ 
tion, except in a few isolated spots. There has recently been a major 
shift in government policy, away from massive investment in large projects 
to investment in better utilization of water from the projects already 
construction. 

Whereas because of the rice premium the farmer receives consi¬ 
derably less than world price for his rice, because of fertilizer policy 
he pays considerably more than the world price for fertilizer, and 
consequently doesn't use very much. There is currently an embargo on 
Importation of ammonium sulfate and urea. The reason is that an 
Investment has been made in an obsolete lignite conversion based 
fertilizer factory. Because the process is inefficient, cost of pro¬ 
duction is from 1.5 to 2.0 times the cost in the most efficient modern 
plant. When free imports were permitted, the plant could not sell 
anything that it produced. Since finance was by a foreign loan, the 
government is hesitant to write the plant off as a bad investment. 

Although fertilizer imports increased exponentially in the early 1960's, 
by 1969 growth in imports had stopped, and fertilizer use may have 
actually declined. (11). One major international firm, which had 
already made a sizable investment in fertilizer market development, 
closed its agro-chemicals division. Although parts of the rice area, 
particularly where phosphorus is deficient, use small amounts of fer¬ 
tilizer, the bulk is applied to vegetable crops. 

The government has generally followed a policy of letting all 
processing and domestic marketing to the private sector. An attempt 
was made to nationalize rice milling in 1949, but met too much 
opposition to be implemented. The government for a time required that 
permission be granted for the building of new rice mills, and attempted 
to allocate them to different areas on the basis of production in local 
areas, but this requirement was finally dropped in 1968. In 1950, rice 
milling was concentrated in Bangkok. Decentra ligation has occurred 
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until at the present time less than 5 percent of the rice Is milled In 
Bangkok. The mills are generally scattered throughout the country and 
fairly well allocated on the basis of production. Most mills are of 
the abrasive stone type, and steam engines burning husks for fuel are 
a common source of power. A common milling arrangement Is for the 
milling to be done for the bran. The farmer brings the paddy and 
receives all of the milled rice, with the miller keeping the bran, and 
sometimes the smallest brokens, as milling fee. Thus, millers frequently 
also have a pig feeding enterprise on the side. Most mills also have 
equipment to separate the rice by grade. Japanese type rubber roller 
mills have been tested but are not economic, because the cost of rollers 
is greater than added value of whole rice. 

Distribution channels are very well developed and technically 
efficient. Most of the milled rice moves to Bangkok by river barge 
at low cost. When milled rice Is held for more than several weeks 
before export. It Is usually reconditioned and regraded. The grading 
equipment permits blending grades to specification. Retail shops 
commonly offer a wide range of grades to consumers. 

The major export policy, the rice premium, has already been 
described. A system of multiple exchange rates was also In effect from 
1946 to early 1955. The structure of the exporters is difficult to 
determine. Most have been In business a long time, and most also export 
other agricultural commodities. There are between 80 and 120 registered 
rice exporters, but it appears that most of these are exporters in name 
only. Exports seem to be concentrated In 20 to 25 major firms, who 
frequently Invite other smaller firms to join in on a particular contract. 
This Is apparently a device to make the number of firms appear to be 
large, so that the large firms are not charged with monopoly or ollgapoly 
power. Most sales within the region, to Hong Kong, Singapore, and 
Malaysia, In particular, are based on personal or family contacts with 
orders placed by telegram or long distance telephone calls. 

One of the most striking features of the Thai rice trade Is the 
very fine and carefully controlled system of 38 grades. This system 
of grades was developed by the private traders themselves, and 
adherence to system is also maintained by the traders, not the govern¬ 
ment. Most traders belong to one of the national chambers of commerce 
(Thai, Chinese, etc.), to the Thai Rice Trade Association, and to the 
Board of Trade of Thailand, although membership Is not compulsory. 

FUTURE ISSUES 

There has been a great deal of discussion In Thailand during 
April, 1971, about the rice problem. Unfortunately, much of the dis¬ 
cussion Is based upon opinion and very little Is based upon facts. The 
purpose of this paper Is to present some facts and the conclusions that 
can be drawn from them, and to point out areas in which more facts 
are needed before the problems can be solved. 
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First , although rice Is still a very Important part of the 
Thai economy, very little Is known about the quantities produced, 
marketed, consumed, and carried over from year to year. Export data, 
except for that smuggled out of the country, are known; production Is 
roughly estimated by both an obsolete village headman reporting 
system and a sample survey with an error too large to be tolerated; 
and everything else, Including stocks on hand, Is "questlmated". It 
Is Impossible for an exporting country to operate In today's highly 
competitive buyers' rice market with such faulty Information. A 
modern and accurate rice data program Is long overdue. A statistical 
crop reporting service, vested with the sole responsibility and 
authority for all rice data should Immediately be established In the 
Ministry of Agriculture. Budget and personnel now engaged in rice 
data collection of some type or other and spread out over at least 7 
different departments, divisions, sections or offices should be trans¬ 
ferred to the new service. Full access wherever needed to the NSO 
computor should be included. The technology and the expertise are 
available, they simply need to be utilized In one central program. 

Second , the Internal conflict between the policy of keeping 
domestc prices low and the policy of Improving farm Income must be 
resolved. At the present time the farm floor support price program 
and the rice premium are In direct conflict. Trying to push prices 
down via the rice premium and pull them up via price supports Is akin 
to a man standing In a basket and trying to lift himself off of the 
ground. With great exertion he can jump and actually raise the basket 
off of the ground, but when he lands he Is likely to break both the 
basket and his feet. 

The stated procedure of stabilizing domestic prices by mani¬ 
pulation of the premium rate has not been followed. When F.O.B. prices 
were $250 per ton (100£ grade 2) the premium was $82 per ton. When 
F.O.B. prices fell to $120 per ton, the premium was only reduced to 
$38 per ton. Its effectiveness as a bargaining tool In exporting has 
not only been lost, but It In fact has hurt exporting, because of 
frequent rumors and statements In the press, and indecisiveness about 
changing the level of the premium. While the premium does keep con¬ 
sumer prices low, it no longer is an important source of government 
revenue. It no longer affects diversification, and It is an oppresive 
taxation of agriculture. 

It has recently been suggested that the premium be abolished 
for lower quality grades of rice but kept for the highest quality 
grades, namely 1007. and 57. white rice. Such a move would be self- 
defeating for several reasons. One Is that Thailand's export reputa¬ 
tion Is built upon high quality grades. Thai white rice 100% Is 
available nowhere else In the world but In Thailand. But retaining the 
premium on 1007. and abolishing It on lower grades would have the effect 
of making 1007. cheaper relative to lower grades In the domestic market. 
This would not only encourage Increased domestic consumption of 100% 
relative to lower grades, thereby discouraging export of this high 





foreign exchange earner, but it would also serve as a disincentive to 
producers and millers for producing high quality rice. Another reason 
is that Thailand faces its stlffest competition in exports in the low 
quality rice, not in 100% or 5%. It is the 25% and 35% and the par- 
bolleds that compete with IR-8 and others being exported by other 
countries. 

Given these facts and the current turmoil and uncertainty re¬ 
garding Thai government manipulation of the rice premium, there is only 
one solution. Abolish it totally and across the board. 

The immediate consequence would be an across the board rise 
in domestic prices by something less than the current amount of the 
premium. What does this mean? The current F.O.B. price for 100% 
grade 2 is Baht 2,400 per ton, the premium is Baht 750 per ton, and 
the Bangkok wholesale price is Baht 1,530 per ton (week ending 5 April, 
1971, as certified by the Rice Committee of the Board of Trade of 
Thailand). In other words, wholesale price plus premium is Baht 2,280 
per ton, leaving Baht 120 to cover cost of exporting. Including other 
taxes, and profit. The wholesale price would rise to something less 
than Baht 2,280 per ton (perhaps Baht 2,200). Assuming a marketing 
margin (spread between what farmer receives and wholesaler receives of 
197.), (6, p. 248), this would mean a farm level price of Baht 1,782 
per ton of 1007. milled rice or Baht 1,157 per ton of the equivalent 
amount of paddy (1.54 tons) required to obtain 1 ton of milled rice 
(65% commission rate). Although this is less than the desired price 
support of Baht 1,300 per ton for Special No. 1 paddy, it is close to 
the goal of Baht 1,150 per ton of Special No. 3 paddy. It is recognized 
that not all paddy produced will yield 100% milled rice, but somewhere 
between one-fourth and one-half would , depending upon weather conditions 
during ripening and harvest, and incentive to millers. The increased 
domestic price of milled rice would raise the cost of living in Bangkok 
by 3 percent or less. 

A rice price support program (floor prices to farmers) is tech¬ 
nically, economically, and administratively unfeasible on several 
counts. A farm price above domestic equilibrium price is not feasible 
unless production controls are also put into effect. Limiting the 
amount of rice each and every rice farmer In Thailand can produce is 
not feasible. A price support program requires storage space for the 
rice purchased or, in some cases, the rice against which loans or 
advances are made. Storage space of a volume sufficient to make the 
scheme work is not available. 

Price supports are not economically feasible for several 
reasons. How much rice would have to be purchased by the government 
to raise price to all farmers? If 10 percent of the quantity produced, 
it would require 1.3 billion baht. The answer is probably nearer 
30 percent or 4 billion baht, or 20 percent ot total government 
expenditure in 1969. Such magnitudes might have unmanageable reper- 



cuss ions on monetary and fiscal problems* If 80 percent of the people 
are farmers, then can the remaining 20 percent be taxed (probably only 
5 to 10 percent are taxable) to operate a rice price support program? 

The rice price support program is not administratively feasible 
at the present time when it handles only 0*5 percent of production. 
Already it is diverting scarce talent in the government from other 
pressing problems. A program of the magnitude that could affect farm 
Income is totally unfeasible administratively. 

In one sense, Thailand is fortunate to have had the rice premium 
In the past, strictly in the sense that domestic equilibrium prices are 
now below world equilibrium levels, even though world prices are at 
Low levels. This means that there are feasible government policies 
that can affect farm income in the short run, namely abolishing the 
rice premium and allowing farm prices rise to world levels. 

Third , is the management of exports in the short run. Totally 
abolishing the premium will make exporting freer. There should be no 
restrictions on exporters, with the objective of maximizing foreign 
exchange earnings. This means exploiting all natural and comparative 
advantages, and it also means G-G sales where necessary, and for credit 
if necessary. The possibilities of some barter with countries such as 
India, Ceylon, Philippines, etc. should be explored for products now 
imported, such as steel, railway cars, fertilizers, etc. There also 
should not be any government effort to maintain a large number of 
exporters, ostensibly in the name of competition. In fact, a smaller 
number of Large firms, each with large volumes, should be encouraged. 
With a small number of large firms, both the supervision to maintain 
grades and standards and fulfillment of contracts would be easier, and 
the penalty for violation would be more severe. The goal should be no 
more than 10 exporting firms, each with a volume of at least LOO,000 
tons per year. 

Fourth , a very keep look must now be taken at Thailand's rice 
prospects over the next 5, 10, and 20 years. In doing so, the facts 
are fewer and the informed best judgments and research backed specula¬ 
tions must be more. With respect to production, what natural, absolute 
and comparative advantages does Thailand have with respect to the rest 
of the world? Vast areas of the central plains are suited for nothing 
else but rice production. In some of these areas, Thailand probably has 
an absolute cost advantage over the rest of the world* In other parts 
of the Kingdom, there are bast areas currently in rice production that 
might be better suited to some other crop production if highly pro¬ 
ductive new varieties of these crops were developed. One basic fact 
cannot be ignored. Productivity throughout Thai agriculture is very, 
very low. Thailand has not participated at all in the so-called 
"green revolution". There cannot be any long run increase in farmers' 
income until productivity is raised. The past 20 years of gaining 
increased production through exploitation of new land is at an end. 

The task is now to increase productivity on the land now under cultiva- 
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tion. And this can come about only through well organized, adequately 
financed, and problem oriented research programs focused on the 
crops with the greatest potential. (10). The consequences of a 
failure to do so are severe. If Thailand doesn't improve productivity, 
it will not need to worry about exporting rice, for in 10 years it 
will be a rice importer. (9). 

Another fact is currently being Ignored in the public debate 
on the rice problem. One must distinguish between two different causes 
of reduced exports, namely between demand constraints and supply 
constraints. F.O.B. export prices in October, 1967, were the highest 
in Thai history. Yet exports in 1967, 68 and 69 were 1.48, 1.03, and 
1.02 million tons, respectively. Exports for 1964, 65 and 66 were 1.9, 
1.9, and 1.51 million tons, respectively. Bad weather, excessive carry¬ 
over stocks, smuggling, and other causes have all been blamed. But the 
real reason is probably that population is increasing faster each year 
than is production. The conclusion is that Thai rice faced a supply 
constraint before it faced a demand constraint. The current emphasis 
on policy measures to combat a demand constraint are diverting attention 
from the supply constraint. 

Resolving the supply constraint involves a number of policies 
that have been discussed elsewhere. Briefly they include water control, 
research on new varieties, and a rational fertilizer policy. (11). 

The question is, should Thailand Increase rice production? It 
has no choice, unless it wants to become a rice importer. The real 
question is strategy. All production must come from a land area of 
probably no more than one-haIf of the current area planted to rice. 

Which means something on the order of doubled yields on the land best 
suited to rice or without an alternative use than rice. Diversification 
as presently being expounded is an empty phrase. Land cannot and will 
not be diverted from rice to other crops unless rice yields or other 
crop yields or both increase substantially. Slogans don't diversify 
production, but good research and rapid adoption of its results could. 

There are other questions involved as to what long-run level 
of rice production should be sought. One question is whether the 
current world situation is the result of a permanent increase in the 
trend of world rice production, or whether it is just a temporary shift 
in the level of the old trend. Will production continue to Increase 
faster than population, or will the countries now climbing towars 
self-sufficiency be massive importers again in 5 or 10 years? 

What will be the nature of the Thai domestic demand in 10 or 
20 years? The number of Thai people will double in the next 17 years, 
and if the present level of consumption remains at 155 kg. per capita, 
massive increases in production will be necessary for Thailand to 
remain self sufficient. The alternative is a large shift in tastes 
and preferences from rice to wheat. Income elasticity of demand for 
rice in Thailand is still positive, although low, and wheat cannot be 
produced in commercial quantities, so a shift to wheat doesn't seem 
likely. Thailand has got to be a major rice producer for a long time. 
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Table 1. Premium Rate on White Rice 100# Exported from Thailand, 
December 1955 to April 1971. 


Period 


Baht per Metric Ton 


12/55 - 

12/56 

935 

1/57 - 

6/57 

840 

7/57 - 

7/59 

935 

8/59 - 

8/59 

750 

9/59 - 

12/59 

935 

l / 6o - 

3/63 

890 

4/63 - 

12/66 

950 

1/67 - 

2/67 

1,010 

3/67 


1,090 

4/67 


1,240 

5/67 

• 

1,300 

6/67 


1,320 

7/67 


1,470 

8/67 


1,640 

9/67 


1,520 

10/67 - 

2/68 

1,640 

3/68 


2,070 

4/68 - 

5/68 

1,960 

6/68 - 

10/68 

1,830 

11/68 - 

5/69 

1,450 

6/69 - 

11/69 

1,100 

12/69 - 

10/70 

1,000 

11/70 - 

present 

750 


Source : Department of Foreign Trade, Ministry of Economic Affairs 
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Table 2. Biai Rice Exports by Country of Destination, Per cent of Total Quantity Exported Each Year 


Year 


Country 

1957 

1958 

1959 

i960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

Southeast Asia 










• 




Hong Kong 

12.3 

15.1 

14.9 

14.9 

12.4 

17.2 • 

13.5 

10.8 

10.8 

14.2 

14.5 

12.3 

16.9 

Malaysia 

14.3 

17.0 

24.4 

19.9 

15.7 

15.6 

17.7 

15.4 

14.3 

10.2 

13.7 

17.8 

14.7 

Singapore ^ 

17.2 

19.6 

20.0 

17.4 

12.3 

13.5 

12.4 

12.1 

9.1 

9.5 

8.1 

12.3 

13.1 

Indonesia 

11.4 

11.6 

6.8 

11.4 

23.8 

21.0 

23.9 

23.8 

5.7 

11.1 

12.0 

4.2 

7.9 

Philippines 

6.6 

4.1 

0.04 

0 

8.9 

0.03 

5.1 

5.7 

6.8 

3.2 

6.7 

0 

0 


61.8 

67.4 

66.14 

63.6 

73.1 

67.3 

72.6 

67.8 

46.7 

48.2 

.55.0 

46.6 

52.6 

East Asia 













• 

Japan 

9.3 

6.4 

8.5 

7.5 

3.2 

5.0 

7.5 

6.7 

8.1 

6.1 

9.3 

9.3 

6.2 

Taiwan 

0 . 

- 

0.4 

1.6 

' -4.8 

0 

0.1 

1.2 

0 

0.1 

0.4 

0.01 

0.7 


9.3 

6.4 

8.9 

9.1 

8.0 

5.0 

7.6 

7.9 

8a 

6.2 

9-7 

9.3 

6.9 

West Asia 













-- 

India 

0.2 

0.02 

0.01 

0.01 

0 

0.01 

0 

1.8 

11.3 

12.1 

12.4 

‘ 19.5 

11.2 

Ceylon 

2.9 

0.02 

— 

0.7 

3.9 

3.5 

2.5 

1.6 

9.8 

7.4 

6.5 

5.4 

3.0 


3.1 

0.04 

0.01 

0.7 

3.9 

3.5 

2.5 

3.4 

21.1 

19.5 

18.9 

24.9 

14.2 

Middle East 

5.4 

5.9 

10.9 

9.3 

4.6 

7.4 

6.6 

5.5 

5.2 

4.7 

5.5 

7.8 

7.6 

Europe 

4.9 

7.8 

5.0 

2.8 

2.9 

4.4 

1.5 

2.8 

2.0 

2.2 

0.5 

0.4 

1.0 

Other 

15.5 

12.4 

9.0 

14.4 

7.4 

12.3 

9.1 

12.5 

16.8 

19.1 

10.4 

11.0 

17.6 

Total 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 
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Rice Policy in Ceylon 
T. Jogaratnam 
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Agricultural policy in Ceylon emphasizes the attainment 
of self-sufficiency in rice production. This is understandable in 
the context of the preference for rice in the diet of the people, 
the importance of rice in the peasant sector of the economy, and 
the large scale dependence on Imports to meet the rice requirements 
of the country. While government policy has mainly concentrated 
on the extension of the area under cultivation, several other 
measures have also been Introduced. An attempt is made In this 
paper to describe current rice policy and to discuss some of their 
implications. This, however, is preceded by an account of the 
main highlights of the agricultural economy, with special reference 
to rice. 


Rice In the Economy 

The modernization of the Ceylon economy is associated 
with the development of export crops. Coffee was the first crop 
to be organized on a commercial scale, around 1850. It, however, 
succumbed to a fungus disease but was quickly replaced by tea, 
rubber and coconut. Today, these crops hold a predominant position 
In the economy, occupying about 60 percent of the cultivated area, 
contributing about a third of the gross national production and pro¬ 
viding direct employment to about 30 percent of the total gainfully 
occupied population. Even more significant is that these three 
products account for about 90 - 95 percent of the total export 
earnings of the country and thus help finance the Import of a 
considerable proportion of Ceylon's requirements of food. Imports 
of food items have In recent years accounted for nearly 50 percent 
of the country's export earnings and for about 45 percent of the 
total Import bill. 


* Professor of Agricultural Economics, Department of 
Agricultural Economics, University of Ceylon, Peradeniya, Ceylon. 



A wide variety of food items are imported into the Island, 
but imports of rice bulk particularly large. Given the difficulties 
in expanding export earnings, development policy has emphasised self 
sufficiency, specially with regard to rice production. The importance 
attached to rice production also stems in part from the fact that 
it is the preferred food of the people. It accounts for 50 and 45 
percent of the total calorie and protein supply respectively. It is 
also the single most important crop, accounting for 52 percent of 
the total area under crops and for 49 percent of all agriculture'’ 
holdings. It is essentially a sinal1-holdor crop with 75 percent of 
all holdings under paddy being under 5 seres in extent. 


In discussing rice policy, one should also take into consideration 
the influence of climatic factors on rice production. The country Is 
conveniently divided into the Wet and Dry zones, with t>>e Wet zone 
occupying the south west o.uadrant including the central highlands. 

While it accounts for one-third of the land area, it supports about 
75 percent of the population. It receives an evenly distributed 
rainfall of 100 - 150 inches per annum, increasing to over 200 inches 
in the central highlands. The high rainfall associated with the steep 
slopes of the hill country make the wet zone particularly well suited 
to tropical tree crops and the tea and rubber and much of the coconuts 
are confined to this area. Rice occupies the valley bottoms and 
coastal plains, huch of the land i3 under cultivation, with, undeveloped 
land being estimated at 15 percent. 


The remaining three-quarters of the Island receives a near, 
annual rainfall of from 50 - 75 iuch.es. ..ost of it is deposited during 
three months of the year and there is a long dry season of about six 
months in which evaporation is high. This has given rise to the torn 
Dry zone for this area, iMich of the Dry zone i3 uncultivated except 
for areas where irrigation is pooBible. Over 60 percent of the area 
is under jungle. The Dry zone was however the seat of ancient civilisations 
based on an intricate system of tank irrigation. Much of present day 
policy has been directed towards the restoration of these ancient tanks. 


Requirements of Rice . 

The major problem in c.etenrdning future requirements of r 
is to establish the relative levels of consumption of rice and wheat flour. 
It is assumed that the goal of self-sufficiency in rice would bo to meet 
the total demand for rice from domestic production and to reduce, if not 
replace, the wheat flour component of cereal consumption which is entirely 
imported. Wheat flour consumption in the post war period has varied, 
depending on the availability and price of rice. Consumption of w^eat 
flour reached iislowest, and of rice its highest, level in i960 - 64 when 
the rice ration was increased to two measures and made available at 
25 cents a measure. 



Cn th® other hard, wheet consumption has increased sharply since 
1,67, conot-nyent to the reduction ir. the rice ration and the increase 
in the rice support price. 

Levels of per capita consumption obtaining in i 960 - 64 
can be used to establish future requirements of rice arid wheat flour. 

CrosE corisn;iption works out to 235 pounds of rice, or b bushels of 
paddy, and .10 pounds of wheat flour per head per year. .'Leoe calculations 
are bas-.l on official statistics relating to production rnd importa. 

Cne may also make use of consumption data inorder to provide a cross 
check on the accuracy of the above estimates. The .Survey of Consumer 
Finances carried out by the Centra} Bank of Ceylon in provides 

infon ation en food consumirtion. Ter capita conauu'ptios: **f :^ce is 
established at Is.75 measure? for two months. This works 07 ' to 
L™ ;oundr o r vice and would approximate the earlier caJculaticnc, if 
allowance is made for consumption outside of household not included 
in the survey. Since the entirety of wheat flour is i:verted, the 
estimate for wheat flour consumption could be assumed to ce fairly 
accurate. 


In establishing the obev*. requirements, no ncccupt is taken 
of the income ®flVct on consumption. Consumption data sowevei indie--to 
u ve*i'* v kablc uniformity ir. the amount of rice consumed throughout the 
entire income ran-.e, ».xcej t the very highest. T! c consumption of bread, 
on the other hand, does show an increase with increasing incomes while 
the cor.;\v rtiori of wheat ficur s'-ows seme mcrj.sc before dec! inis,-. 

i-vailabl*. data on ir.cor.e elasticity coefficients inuir.ue 
positive relationship out range from 0.1 to 0.5 for rice and 0.6 to C.7 
for whtc.t flour. D.ita on per capita incomes indicate that in the past 
ir.cot.ies hove increased at about 1.J percent. To postulate a rate of 
increase of anything over <-.5 percent in the future could seem to be 
TiOiticus, given the high rates of po.ulation increase. Vo estimate 
the rate of increase in consumption, one needs to know the rate of change 
in prices as well as the price and cross elasticities of demand for 
rice and wheat. Rut in the absence of such information, it would seem 
safe to assume that the per capita consumption of rice is liKcly to 
remain fairly stable, a3 long as the price relationships between rice 
and wheat flour remain close to w..at it was in the 1;<60 - 64 period. 

Given the level of per capita consumption, future renuiievents 
would depend on population. Ceylon has experienced high rate3 of 
population growth in the past, averaging around 2.6 percent par annum 
•luring the period 1959 - 65 . In more recent years this has fallen to 
about 2.3 percent, due mainly to an increase in the averai e a .e at 
marriage. A continuation of this trend would depend on the success of 
the family planning programme*. Population projections for the Island 
are based on a low estimate of 2.0 percent and a high estimate of 2.4 
percent in the growth rate of population. 
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Policy Programmes for Self-sufficiency 


Ceylon at present produces about 75 percent of its rice 
requirements. It is estimated that the goal of self-sufficiency 
could be achieved by the second half of the seventies if the current 
rate of increase in production of about 4*5 percent could be stepped 
up toabou v 6.5 percent. The highest priority is accorded to this 
objective because it is seen as the primary means of saving foreign 
exchange. 


Several measures have been introduced to promote an increase 
in rice production ana it is convenient to discuss them under the 
headings of irrigation and land settlement, structural reforms, 
subsidization of inputs and research and extension. 

Irrigation. Land Development and Settlement 

The development and colonization of the Diy zone has 
received major emphasis in the past and still continues to do so. 

There has been ir. past a desire to revive cone of the old glories 
of the Diy zone. Colonization has also been looked upon as a means 
of relieving population pressure in the Wet zone and increasing rice 
production. 

While several attempts were made sporadically to restore 
fc'’e of the abandoned tanks, the policy of state aided land colonization 
•j?.tes back t.o 1955 when the Land Development Ordinance was passed. 

The govern)lent progressively accepted responsibility for providing 
irrigation facilities and developing the land in full, including the 
colonists'house, befort the settlers moved in. There have been some 
modifications from time to time, but the basic policy has remained 
unchanged. The unit of allotment has varied from 5 acres of lowland 
and 5 acres of highland in the early years to J acres of lowland and 
1 acre of highland in recent years. Allottees are prohibited from 
selling, mortgaging or leasing the land and subdivision is not permitted 
beyond a certain minimum size. A recent amendment relaxes the idea 
of a protected holding, but the authority for such relaxation is vested 
In the government. 

The government efforts have led to a marked increase in the 
area under lice. Land alienated under the Land Development Ordinance 
during the period 1936 - 1966 is estimated at 600,000 acres and over 
63,000 farmers have been settled. T.,e Development Plan for i960 - 71 
net out a target of an additional 312,000 acres of which 60 percent 
would be irrigable. Plans beyond 1970 rest on two major schemes,the 
Uda Walawe Scheme and the I'iP.haweli Diversion project,, The former will 
make available over 60,000 acres of new irrigable land over the next 
few years, while the latter would provide water to 627,000 acres of 
new land and improve water supply to another 272,000 acres over a 



thirty year-period. It is felt that this would more or less exhaust 
the possibilities of any further extensions to the area cultivated. 


5 . 


Structural Reforms affecting agriculture . 

Attempts have also been made to remove some of the factors 
inhibiting the development of the agricultural sector. It has been 
recognised that the adoption of appropriate land, credit, marketing 
and price policies are essential tc set up the necessary pre-conditions 
for agricultural development. With this objective in view, the .government 
has in recent years introduced measures to regulate landlord tenant 
relationships, improve marketing and credit facilities and provide price 
incentives for production. 


(l) Land Folicy . In the sphere of land reform, the government passed 
the Paddy Lards Act in 195B with a view to providing security of tenure, 
specifying rent and regulating interest on loans to paudy cultivators 
' and the charges for hire of implements and buffaloes, The implementation 
of this act has however run into difficulties a id legal processes 
involved in enforcing the le/islaticn are cumbersome and time consuming. 
L'o study has been carried cut to evaluate this reform, but available 
evidence indicate that it is inoperative for the most part. The age 
old tenancy relationships still continue to ope_ate, rinly because 
tenants continue to depend or ■‘heir landlords to fulfill •. wide range 
of social obligations.. iYn..r.cy howtVeL' is not as i-p octant in Ceylon 
as in some of the other less developed countries. f.ccovdirv to th-- 
1 -)C2 Census of agriculture, IS percent of all cultivators cultivating 
land under 50 acres in extent were "f'u. 1 1 tenants" rentir - all their 
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emprise 3b percent of all farmers cultivatin' 


2A n-'rcent of all a Ticulturol land under some fum' of rental arrangement. 


(t) Credit Policy . Government policy has sought t.o replace the money 
lender and boutique keeper ns the main sources of supply of credit. 

To this er.c, it has tried to sponsor co-operative credit societies. 

The need to integrate credit with production and marketing .as been 
realised over ti: e and agricultural credit is now channeled through 
multi-purpose co-operative societies. The quantum of credit has been 
increased successively and the procedures involved in getting credit 
have been repeatedly streamlined. There is however a serious lack of 
information on the extent to which farmers are dependent on institutional 
sources of credit. A major probie.i lias been the poor recovery of loans. 
Co-operatives have never been able to exercise any supervision of lent 
funds and it is felt that a consicurable volume of credit is channelled 
into non-productive purposes. moreover, it appears that the private 
lender lias always a prior claim on farmer's incomes. The proposed 
Paddy iiarketing Board with a monopoly over paddy purchases may provide 
a possible solution. 


I %5k 



(3) Crop Insurance A crop insurance scheme was introduced in 
1958 and it is now estimated to cover 15 percent of the total 
r-rea under paddy. It is an all risk, compulsory scheme and is 
partially subsidised by the government. The inability to collect 
premium dues has been the most serious setback to the scheme. 

A shortfall in premium collection of about 61 percent is estimated 
for the period 1959 - 70 . 


(4) harketinrf and Price Policy The government also operates a 
guaranteed price scheme which ensures to the cultivator a stable 
price above world levels. Vdiile a number of commodities are covered 
by this scheme, it is primarily applicable to rice. The price for 
paudy remained at Ils.12 per bushel till 1967 when it was raised 
to lis.14. During much of this period, the price of imported rice 
in terms of paddy fluctuated between hs.6 and Us. 9 . 3ecause of 
the high level of the producer price, the government also operates 
a consumer subsidy, ibis has been in existence since the war. 

-•’rom i 960 to 1966 , 2 measures or 4 pounds per person per week was 
supplied at 25 cents a measure. Ignoring processing costs, this 
worked out to Us. 4 per bushel of paddy. In 1967 * the subsidy was 
thonged to i pounds per person, free. It was a : sin changed in 1970 
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producers often sell in the open market 
* prints below the gun'ran teed price. 


^•.bsiaiuation of Inputs . 

The government also subsidizes the use of inputs in production. 

'.’he ...ost important of these is the subsidy on the purchase of fertilizers, 
br.til 196 $ a 50 percent subsidy was given on cash sales and o 33g 
percent subsidy on credit sales. At present, a 50 percent subsidy is 
available to all. Improved seed varieties are also sold to fanners 
eta subsidy of Ks.2 per bushel. 

.research and Extension. 


Cne of the important goals of agricultural policy is to educate 
fanners in the more modem techniques of rice production. Hesearch and 
extension in agriculture is in the hands of the Government Department 
of Agriculture. Its primary aim is to develop better methods and carry 
these techniques to farmers. 



Research is directed towards the development of improved varieties 
for the different agro-climetic zones. Efforts are also underway 
to survey and classify rice soils, determine their fertilizer 
requirements, improve fertilizer practices and control pests and 
diseases. 

Problems however arise in carrying modern technology to 
farmers. Lack of trained personnel is a serious problem. It is 
estimated that the number of village level workers will have to be 
increased tenfold if something like an optimum distribution is to 
be achieved. Even more important is to have them adequately trained. 

At present, they have only a year's vocational training in farming. 

Some Policy Problems . 

It is likely that Ceylon will reach self-sufficiency in rice 
production sometime during the next 10-15 years. In the meantime 
it is not too early to consider the problems fanners will be facing 
more and more as self-sufficiency in rice is approached. 

In the short run, purchases under the guaranteed price scheme 
are likely to create problems. With the government hoping to become 
a monopoly buyer, problems of storage, transport and milling become 
more important. The need for adequate facilities has been realized 
and much depends on how soon these can be provided. It is anticipated 
that purchases could treble over the next few years. 

The financial ability of the government to handle an increasing 
volume of purchases, given the high support prices, poses another problem. 
The level of subsidy is however tied up too much with politics for any 
reductions to be effected. With shifts in demand patterns associated 
with economic development, it is also necessary to know whether a policy 
of self-sufficiency in rice would effect the greatest savings in foreign 
exchange. Attempts are being made to increase the production of subsidiary 
foods like chillies and onions and animal products which are being imported 
in increasingly large nuantities. But the high level of the rice subsidy 
would seem to frustrate such efforts. 

It is also necessary to view self-sufficiency in the broader 
context of farm incomes and employment and not consider it narrowly 
from the point of view of production only. It is becoming increasingly 
clear that the drive towards self-sufficiency is not benefiting all 
farmers equally. The small faxm.'rs of the Wet zone with holdings of 
less than 2 acres and with no assured water supply produce hardly any 
surplus to benefit from the high support prices. Their problems will 
become more acute. In the longer run, an increase in incomes and 
employment can be Drought about only by changes in the patterns of 
production towards more intensive farming. 



•Vinners will have to turn away from the narrow specialization on rice, 
w-iich in the context of self-sufficiency may bring in its train problems 
of surpluses. With economic development and rising levels of living 
ecme a diversification in consumption patterns and fanners will have to 
le helped to effect changes in production patterns as well. 

Self sufficiency in rice is a desirable goal. But as the 
country approaches self-sufficiency, there is a need to decisively 
shift emphasis to increasing production of other farm products including 
some in which the country is capable of competing in world markets 
j»icl earning foreign exchange. This calls for more balanced agricultural 
development than one directed solely toward self-sufficiency in rice. 



Food Consumption and Rice Production in Korea 
Jin Hwan Park* 


I. Introduction 

Rice, barley and wheat are the major food grains for domestic 
consumer8 In. Korea* The annual domestic consumption of the three food 
grains was about 8 million tons In 1969-1970; 4.5 million tons of rice, 
2 million tons of barley, and 1.6 million tons of wheat. About three- 
fourths of the consumption of food grains Is produced from domestic 
agricultural resources. 

The agricultural land and climate In Korea ere suitable for In¬ 
creasing production of rice and barley, but the limited land resource 
Is unable to produce enough wheat and concentrate feeds, for which the 
demand Is Increasing rapidly In accord with the high growth rate of 
urbanlndustrlal sectors. 

About 2 million hectares of cropland In Korea Is used to produce 
food grain a little over 30 million population. About 607. of the total 
area of cropland Is paddy land on which one rice crop la produced from 
June to October, and for the rest of the year most paddy land Is idle 
due to the cold winter climate. Non-paddy lands are called uplands, on 
which soybeans, sweet potatoes, com, sorghum, etc. are produced as 
summer crops, and barley and wheat are produced as winter crops. 

Korea was not a rice Importer until the late 1960's. The current 
annual domestic production of rice ranges from 3.5 to 4 million tons, 
which is not sufficient for a stable rice market in the off season. 
Hence, on the average, a little over one half million tons of rice has 
been imported in recent years, mainly from United States and Japan, and 
the Imported rice is distributed for urban consumers in large cities to 
supplement the shortage of domestic rice In the off season. 

In order to minimize the foreign currency needs for importing 
rice a high priority in policy planning has been given to increasing 
rice yield on the existing land area. It is expected that rice import 
will cease by the mid 1970's. 

Barley is consumed mainly by farm families In the producing areas 
and by low income urban fsallies. The government Is alGO emphasizing 
Increase in barley production for two reasons; it Is the second most 
Important food grain to supplement for the shortage of rice, and a 
supplementary use of land and labor Is possible by planting barley in 
the winter season. Without barley production, most cropland will be 
Idle in winter. 


* Special Assistant to the President of the Republic of Korea 
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Consumption of wheat flour is closely associated with the 
growth of the urban-industrial sector of the Korean economy, and 
the domestic production of wheat can meet only about one-fifth 
of the current consumption. 

It is likely that the import demand + 'or wheat will increase as 
the urban-industrial sector grows. 

As livestock enterprises shift from supplementary enterorises 
of general crop farms into specialised commercial production, 
especially in poultry, broilers, hogs, and dairy farming, the 
import demand for concentrate feeds is increasing rapidiy. 
Currently, corn is imported for feed, and the annual import 
demand w> 11 be increased from one-fourth million tons to one- 
half million tons in 1971-1976. 

In this report the factors affect' ng domestic demand for * 
food grains and the public programs for increasing rice yield 
in Korea will be discussed. 

II. Factors Affecting Domestic Food Crain Consumption and ^el ted 

Problems 

Among the food grains, wheat has been the manor import item 
for the last two decades.l/Fowever, the import of rice has 
increased rapidly in recent years. Also, the import of com for 
livestock production i° increasing rapidly. 

Table 1 sho* v s the annual domestic production of me.ior food 
greins apd grain imports for the lest 15 years. Until recent 
years, most of the domestic consumption of ^ood grains was 
suppl ed fro - -’ domestic production, except for wheat. 

In 1965-1966, e-round 600,000 tons of grain were imported 
per year, of which wheat made up 500,000 tons, and the se 1 **- 
su^f?ciency rate of grains (domestic production of grains/ 
total doraptic consumption, of grains) was a little over 90^. 
However, gram imports have increased rapidly since 1967. The 
’ riposted grain ip 1967 was 1.1 million tons and it v■'creP. C! e' , 
to ?./ million Tons In 1969. The severe droughts which occurred 
m 1°67 and 1968 were the cause for the rapid increase of grain 
imports, resulting in the self-sufficiency rate of grain declining 
from 85“? in 1967 to nearly 70*' in 1969. 

The composition of imported grains in 1969 was about 750,000 
tons of race, 1.4 million tons of wheat, and 170,000 tons of 
com fo~ feed, totaling 2.4 million tons. An important part 
of the imported grains in these years was purchased under long¬ 
term loans and some urn'er food-aid Programs. Thus foreign 
currency will not be paid in the immediate future, and the local 


currency received by the government is being utilized for 
various development programs and fon fund raising for the 
rice price support program. However, if the tendency to 
increase grain imports continues as in recent years, the 
accumulation of foreign exchange requirements will become 
an important factor for nostnoning the economic self- 
sufficiency of the Korean economy. 

A core question or food nroblens in Korea is to what 
extent the domestic agricultural resources can supnly food 
grains to meet the increasing demand. The climatic condit¬ 
ions in Korea are favorable "For v ce production and a 
significant increase of rice nroduction is urgently needed to 
minimize the import demand for r <ce in the Third Five-Year 
Plan (1972-1976). Also, encouraging barley production will 
play an important role in alleviating the shortage of rice 
during the Third Five-Year Plan period. 

Because of the climatic conditions required for expanding 
wheat production, the import demand for wheat will increase 
continuously as urban-industrial growth continues. 2/ As will 
be noted later there is an indication of excess import of 
wheat in recent years. Hence, an objective judgement for an 
adequate import demand for wheat in the 1970’s is needed to 
minimize the foreign exchange requirements. Also, policy 
measures for effective use of wheat flour by domest : c consumers 
are reauired.3/ 

The import demand for com and other concentrate feeds will 
increase rapidly in the 197C'e, depending upon the growth rates 
of urban—industrial activities. The production potential for feed 
grains by domestic agricultural resources is inadequate to meet 
the increasing demand for concentrate feeds. 

Thus, among grain crops special attention w 11 be needed 
for rice, barley, wheat, and com. 

The past trend in per capita consumption of an individual 
food item provides a base for the projection of food demand. 

Table 2 shows the per capita consumption of major food grains 
during the period 1957—1969. For comparison, the consumption 
level of Japan is shown for the qprpp D0Piod* 

let us consider the per capita consumption of rice, which 
is the most important food item in Korea. For the last 15 
years the per capita consumtion level of rice ranged from 
125-130kg with a slight increasing tendency.4/ 

The per capita real income during the period increased by 
about 80$. As is shown in Table 3 the relative price of rice to 
other grains has not changed significantly, although the price 
of protein foods has increased mo^e than the price of starchy 
foods in recent years. Considering these factors the fact 
that per capita consumption of rice remained at the level of 
125-130kg implies that the income elasticity of demand for 
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rice is not of a high positive value. Taking the following 
four variables into account the per capita consumption of 
rce, the oer capita real income, the relative price of rice 
to barley, ard the relative price of rice to wheat in the 
period 1957-196° an income elasticity of rice was measured 
bv logarithmic function as shown in Table 4. The income 
elasticities measured from the t'me series data turned out 
close to ~ero. A number of previous studies on the income 
elasticity of rice measured from cross section data found 
relatively high positive values in a wide range around 0.4. 5/ 
nnnv factors have contributed to the disagreement in the 
coefficients between time series and cross section data. 

If the elasticity measured from cross section data is correct, 
th^t is, if 0.4 is an unbiased estimate, the Per capita 
consumption of rice would have increased from 125 kg to 175kg 
in the period 195 7 -1969, for the per capita real income 
increased by 80^, without sjanificant changes in the relative 
nr - ces of rice to other grains. However, the official 
statistics on rice consumption were in the range of 125-130kg 
for the last 15 years. On the other hand, the elasticity 
"easured fro M ti'-e series data in Table 4 must be Questioned 
on the reliability of statistics for rice production and 
population in the period o r 195 7 -1069. 

In the author’s opinion, however, the true value of 
ir.come elasticity i"o • rice seems not to be high, r=rd the 
coefficients measured from the time series data in Table 4 
seem close to reality. The cessation of nice expects to 
Japan after the liberation of the country in 1945 increased 
the availability o" rce domestic consumption in the 

sort—1°45 period.6/ Also, the land redistribution programs 
which wane undertaken in 1945-1955 were a. factor causing 
lrcreased consumption of rice by farm families because 
tenants were no lonrar reouired to pay rice as rent. 

'Phus, even though the per capita real income remained the 
same in tba no^t-1945 period, the consumption level of rice 
increased to the nresent level due to the increased availability 
of rice for domestic consumption. 

* Presently, i+ appears that the per capita consumption of 
rice foe medium and upper-income urban families has nearly 
reached the saturation point, and i. further increase in 
real income m these income classes may reduce the consumption 
level. The amount of rice consumed by urban families has become 
smaller in recent years, as reflected by a smaller size of rice 
bowl. The per capita consumption of rice by low income urban 
families will increase as thei” income increases. Presently, 
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barley is the main item supplementing the shortage of rice 
for low income urban families. Taking urban families as a 
whole, the income effects on rice consumption seem to be low. 
The raoid increase in real prices of livestock products and 
marine foods compared to cereal prices in recent years (see 
Table 3) seems to be a strong factor retarding the reduction 
of rice consumption among urban families. 

^o^ farm families, however, the income effects on rice 
consumption will be significantly higher thah that for u^ban 
fa-iilies, although the consumption level of rice on tenant 
farms increased after the land redistribution program. The 
per capita consumption of rice especially for families on 
small size farms or for subsistence farmers in upland farming 
areas will increase substantially when their real income 
increases. Barley, potatoes, com, and other grains are being 
used as supplements to rice for these poor farm families. 

Prom these observations we can say that the growth in 
population will be the most important determining factor for 
the fuiure demand for rice in Korea. One could predict that 
the aggregate demand for rice in the 1970’s in Korea will 
increase a little faster than the growth rate of population. 

If the population grows by 2.5$ or less per year the demand 
for rice will be increased by around 3$ per year, on the 
average. Then rice self-sufficiency would be achieved if on 
the average the domestic production could be increased by 3$ 
or more ner;'y ear during the period. The feasibility of this 
rate of increase is a challenging question. 

The annual domestic production of rice in 1956-1969 is 
shown in the fimt column of Table 5. The large variation 
in the total production from year to year is impressive. 

Pr>' / ' example, the total production of rice in 1963 rice year 
vRr 3 million tons, but it was 3.9 million tons in 1965. 

The total production was reduced again to 3.2 million tons 
in 1969. With such large variations, the average annual 
growth rate of rice production has limited usefulness as an 
indicator of the feasibility of self-sufficiency in rice. 

In fact, the instability of the domestic supply of rice 
creates the ^ajor problem related to rice in Korea. We have 
already seen that the demand for rice is fairly stable, for 
the per capita consumption ha3 remained in the rahge of 125-130 
kg for the 1st 15 years. Hence, an excess supply of rice or 
critical shortage of rice at the market was mainly due to the 
large fluctuation in race production. Random effects of weather 
variables, especially the rainfall in the growing season for 
i"ice, are the major/causes for the large fluctuations. 



To analyze the yearly variation of rice /production for 
the period 1957-1969 linear regression equation was fitted 
to the actual production of rice for the period 7/ T?v *o“' the 

eouation the fitted value of rice nroduction in a given year, 
which is the expected average nroduction, was obtained, then, 
the acturl nroduction was divided by the fitted value to get 
the deviation of actual nroduction from the exnected nroduction 
in terms of nercentages. The results are shown in the second 
and thii’d columns of Table 5. In the 1957 rice year, for 
example, the actual nroduction was 16^ less than the exnected 
production. Also, in the 1969 rice year the actual nroduction 
was 157$ less than the expected nroduction. The severe drought 
in the summer of 1968 was the main cause for the reduced product— 
ion of 196° rice year (November 1968 to October 1969). On the 
other hand, rice production in 1965 rice year was 13.8°' more 
than the expected production for that year. The ample rainfall 
in the summer of 1964 was the mejo 0 cause for the high nroduction 

By a similar method, the yearly variation of rice nroduction 
in Jaoan was analyzed for the same oeriod (see Table 5). Here, 
we note that the annual fluctuation of rice nroduction in Jaoan 
is significantly less than that in Korea. The difference in 
rainfall and in irrigation facilities are major contributing 
factors to the difference in rice nroduction between the two 
countries. The annual nrecipitation in Japan is about 25 larger 
than that of Korea, a>'d the rainfall during the growing season 
is inore evenly distributed in Jaoan. In addition to the mone 
favorable rainfall distribution, the irrigation facilities for. 
oaddy farming in Jao'’n a"e fan mone im'v’oved than in Korea.. 

About 90?« of total oaddy land in Jaoan is safely irrigated, 
compared to a little over 7C& in Korea. 

In the financial investments for the agricultural sector in 
the First and Second ^ive-Year olans the vovernmpnt out a high 
priority on the improvement of irrigation facilities for rice 
production. In the Third Five-Year olan the relative importance 
of the irrigation program cannot be decreased if we are to 
attain self-sufficiency in rice suooly. Policy planners need 
empirical knowledge for an optimum allocation of the limited 
fluids for various water resource development projects. 

So far the importance of a stable growth of rice production 
to mp^t the steadily increase dernard for vi ce has been stressed 
Another factor which adds to the -ice problem in Korea is that 
the seasonal price of rice fluctuates so widely that consumers 
as well as producers would suffer without the participation of 
the government to reduce the price fluctuation. 
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As mentioned already, the availability of rice for donestic 
consumption increased significantly in the nost-1945 period and 
throughout the period of the 1950’s. Even so, the seasonal 
price of rice in the free market fluctuated very widely. 

In the oeriod fcrofi 1945-through the 1950*s, the highest price 
in the spring or summer was often double thet of the lowest 
price in the harvest season. Many factors contributed to the 
extreme price fluctuation - immediate need of cash by poor 
farmers, imperfect market, chronic inflation, political 
uncertainty and social disorder,etc. Thus, urban consumers 
always felt that rice would be short in the market in the following 
spring in spite of the adequate production of rice to meet the 
animal demand. Consequently, the government had to exercise 
control in an attempt to reduce the extreme seasonal price 
fluctuation. In order to do so, the government had to obtain 
and hold a certain amount of rice. 

In the 1950's, the-government-faced less difficulty in obtaining 
and holding rice for price control. The land tax paid in rice 
and the rice received from former tenant farms under the repayment 
program for distributed land were the majo^ sources of government 
rice. 

In the 1960's, however, the government faced increasing 
difficulty in getting enough rice from domestic production fo~ 
control purposes. The repayment program from former tenant 
farms faded in the latter part of the 1950's. The rice revenue 
from land tax was sufficient only for army ard ot.he 1 ’ public uses. 
Hence, the rice fo 1 ” price control had to be purchased directly 
' r ’nin r -1 re producer. 'The government fund for the purchases of 
■''ice limited ard the movemnert had to'be concerned over The 
increase in money supply during the harvest season due to the 
government purchase of r^ce. Hence, under the fund constraint 
thp government was unable to offer an attractive price to far 
for the purchase of rice. Consequently, the government could 
no+ obtain enough rice from domestic production. Meanwhile, 
r oe dealers nnd rice producers were holding rice f o^ speculation, 
since they knew that the rice held by the government was not 
enough to affect significantly the price deter* mat-on of the 
next spring and summer. Und^r such an uncertain situation the 
government had to nely on imported rice for price control. 

^he possibility of importing rice under"long-term credit had an 
effect on the government's decision to increase rice imports 
m recent years. 

The amount of government-controlled r- ce in 1957 is shown 
in Table 6. From the middle 1950's to the middle 1960's the 
government-held rice each year ranged somewhere between 300,000 
tons to 400,000 tons, and most of this was obtained from domestic 
producers. The government-controlled rice was about 1C^ of the 
total domestic consumption of rice in these years. 




Tn the late 1950*s the amount of government-held rice wac 
ncreaned to over one half million tons, with imported rice 
einm the important. portion. The droughts in the 1968 and 1969 
ice years were responsible for the raoid increase of imported 
’ce and of government-held rice too. 

a .s the amount of /rovemnent held rice increased rapidly An 
ho i Qt>7-1Q69 rice years, the seasonal nr^ce fluctuation of 
' ce became stable. Table 7 shows the price grn of rice between 
he -onth in which the average Price was the highest in the year 
the ^onth in which the average price was' the lowest. In the 
°69 "ice year, fo" example, the average price o'" the highest 

or.th war 5,798 won oe" ICO liters, v/hile that of the lowest 

dnth was 4,751 won. Hence, the price gap was ?/ f . in the rice year, 

ithout adjusting for the general price increase. Tr. th° 1968 

: .year, it was 37.6'’'. 

As the government becomes increasingly successful in reducing 
h" seasonal price fluctuation of rj.ee, the profit rate of "S ce dealers 
ecrease'’. Considering the existing interest rates and storage 
o-'t*-, th° markst p-ice of "ice in September, which is the month 
n.o'i •<? the - harvest "of new rice, must be about 20"’ more than the 
rice at harvest time in the previous year. Otherwise the 

Yi" investment of rice dealers will be shifted to other 
nco*’° onnortunitjec. In this connect 1 on the answer *'o * phe 
stent to/which the government should participate in controlling 
he n-’ice of rice is not yet clear. Each soring and 'urvner a 
-■'0 is being nl-yed vr th rice prices, with the r* ce p oducers 
r" dealers on one s^de end the govem ri ent on the othor. 
t i* Dikel.y that the ga-e situation vr 11 continue m the Third 
iwp„Year pis." period *.*?th an increasing trend of government 
'*t* cips.tion. As the role of government inc'eased lo stabilise 
he rice marhet and ■‘'or'income subsidisation of rice producers, 
v;o pfficie w cy of government operation of grc.in inventor -1 will 
ec o'**' an i”oo - ta.nt factor affecting the welfare of consumers r.s 
«il as producers. 8/ 

v?ho government's intention to increase rice imports in order to 
t°bi3 ice “the T.srkct p"i*ce producers v/o'*ricd excessive rice i^no^ts 
'V ’educe their r -oduction incentives. Hence, a careful rice 
:ce policy is reauired to attain the two purposes : price 
tability and adeouate production incentive fo" rice producers. 

The * speculative nature of the rice market by season is 
educed significantly after July, depend -ng upon the yield of 
mley harvested in 'June and the rainfall during the rice 
"0 - '■planting season, which is finished by the early part of July. 

Here agaif we notice the importance of barley production to 
••pplement for thd shortage, of rice and to reduce the uncertainties 
n the’rice market. If barley Production were reduced significantly 
he reouirement of government-held rice would increase very rapidly. 



At this point let us tuihi our attention to the per capita 
consumption of barley, which is the second most important 
cereal for domestic consumers. 

The per capita consumption of barley ranged from 50kg to 
'■'Okg in 1957-1969 (Table 2). Barley la regarded as inferior 
to rice by domestic consumers, especially among urban families. 
The income elasticity of barley consumption is ~ero or negative. 
However, if the relative price of rice goes up, the substi¬ 
tution of barley for rice is rather'elastic for farm and low 
income urban families. 

As urban population and consumer income increase,, the per 
capita consumption of barley is likely to decline, and the 
economic incentives for barley production will be lowered 
further from the present already low level. 

In snite of the declining trend of incentives for barley 
production the farmers’in southern provinces will have to 
continue to produce barley in the winter season, for the 
alternative use of cropland in the off season is still limited 
fo*" most farmers. 9/ Thus, barley will be produced in spite 
of itd low profitability, and this will contribute to 
supplement • the shortage of rice for the economy as a whole. 
Because of these reason?, policy measures to encourage barley 
production will be needed as will as for increasing rice 
production in the Third Five-Year Plan. 

Traditionally, wheat has been a minor item in staple food 
consumption in Korea. The total domestic production of wheat 
was about one-fifth of barley production and one-tenth of ■ 
rice production. However, the import of wheat under food aid 
programs in the 1960*s has raised the relative importance of 
wheat ir grain eonsn^ntion. As shown in Table ?, the per 
capita consumption of wheat in the late 1950's was around 
2 r kg, which was about one half of the per cap* ta consumption of 
barley. As we have seen already in Table 1, wheat imports 
increased rapidly in t’ 2 late 1960's, and the per capita 
consumption of wheat i.^reased to 50kg. Thus, the wheat 
consumption level nearly doubled during the last 10 years. 

Taking into account the significant increase in per capita 
real income in the 1960*s, i‘ erd of wheat consumption 
implies a high positive incot.- ’edt. 

As the import demand for 1 . has increased so rapidly in 

recent years, the import requirement of wheat fo--’ the Third Five- 
Year Plan has become a problem of serious concern to policy 
planners, for the foreign exchange requirement is increasing 
rapidly. A reliable Quantitative projection for the future 
demand for wheat is dtifficnlt for a number of reasons. Above 
all, the annual import of wheat in the 1950's was not necessarily 
the reflection of the .domestic market for wheat, for most of the 
wheat was provided uftder food aid programs for rehabilitation 
of the economy from waf* destruction in 1950. 
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A considerable nart of the wheat was consumed si’" i nly because 
it was granted. In Table 1, we should "otice the extreme 
irregularity of wheat imports by year. For* example, in 1958, 
about one half million tons of wheat were imported, but only 
900,000 tons m 1959» The increase in domestic grain nroduc- 
tion between these years was more than offset by the decrease 
in i’vnorts. Thus,the extreme irregularities in wheat imnonts 
which have been heavily affected by decisions in aid programs, 
TTi aVe the statistical fitting so poor that the nrecision of 
demand projections based upon the time series data becomes low. 

If we extend the recent trend of wheat imports, then unreliably 
large orojections of wheat imports will result. 

On the other hand, the existing urban and rural household 
surveys renort only the wheat consumed within households. In 
fact, however, -nort wh^at is consumed outside of individual 
households, in restaurants, food stores, .and especially brew¬ 
eries. Hence, the existing cross.section data has a serious 
defect in the demand projection of wheat. 

Information on the wheat flour allocated for various tyres 
of uses would be a great heln for projection of future demand. 

Use of wheat flour for making noodles, breads, and confections 
has increased ranidly in recent years. But the author was un¬ 
able to obtain information on the allocation of wheat flour 
for these new forms o^ food. 

The lmnorted wheat in recent years is regn.rded as excee¬ 
ding the den,oiid for wheat flour for noodles, breads, and con¬ 
nections, etc. Consequently, as the relative -nrice of wheat 
flour to other food ymep.ns has declined (see m.-ible 3), ’wheat 
flour is used increas - ’ngly for brewery material for the alco¬ 
holic beverave, ri akoli. Traditionally, makoli was made from 
rice and it has been the n, ost common alcoholic drink for 
farmers in Korea. In the nost-1945 neriod, when the nvnilabi- 
lity of rice for domestic consumption increased suddeily, as 
mentioned ureviously, rice was used exclusively for the brew¬ 
ing of makoli. As the domestic consumution of rice increased 
more ranidly than the increase in domestic production, the 
government put a restr - ' ction on the exclusive use of rice for 
makoli. Uheat flour has ranidly become a subst -5 tute for rice 
in recent years. 1£/ Reliable information is not available on the 
yearly amount of wheat flour allocated for makoli. fome officials 
say thct 30-/'C$ of the total imported wheat might have been used 
for makoli in recent years. In 1969, 1.4 million tons of wheat 
were imported. The^e 0.4-0.5 million tons of wheat may have been 
used for makoli production. 

Therefore, in an estimation of import demand for wheat flour 
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in the Third Fivo-Year Plan the grain requirement for 
brewery production should he taken into account in ad¬ 
dition to the wheat flour for bread, noodles, confec¬ 
tions, etc. 

The consumption of bread, noodles and confections, 
etc., is closely associated with urban-industrial growth. 
Also, the substitution of wheat flour for rice by urban 
consumers is closely associated with the availability of 
or the relative price of livestock products such as dairy 
products, meat, eggs, etc. In this connection, the economy 
in Japan is far more urbanized and industrialized than in 
Korea. It is generally observed that western fbrms of food 
have been introduced extensively in Japan. Hence, the per 
capita consumption of wheat in Japan may provide us a 
reference for the future demand for wheat in Korea. 

The per capita consumption of food grains in Japan 
for the Iasi; 15 years i® shown in Table 2. In Korea, rice, 
barley and wheat are the main staple food grains. In Japan, 
rice and wheat are the major cereal foods. The per capita 
consumption of ride in Japan was at the level of 120-125kg 
in 1955-1965, and declined to a 110kg level in the late 
1960's. On the other hand, the per capita consumption of 
wheat increased from 40kg in the 1950's to '50kg in the late 
1960's. But, the per capita consumption of wheat has remain¬ 
ed at a 50kg level in recent years. Here, we should recall 
that the per capita consumption of wheat in Korea has reach¬ 
ed 50kg in recent years. But, observers would agree that 
western forms of food, particularly bread are more widely 
adopted in Japan than in Korea. The increasing use of wheat 
flour for brewery material for makoli is a factor explain¬ 
ing the same level of wheat consumption in Japan and Korea. 

In Japan, as the per capita consumption of wheat has 
stabilized at a 50kg level in recent years the annual import 
demand for wheat has stabilized at around 4 million tons. 

The current population of Japan is about 3 times that of 
Korea. Hence, if we could assume that the per capita con¬ 
sumption of - frheat in Korea will remain at a 50kg level, 
then, the annual import demand for wheat in the Third Five- 
Year Plan will be around 1.5 million tons. 

In Table 2, we can notice two different facts in food 
grain consumption between Japan and Korea. One is that the 
per capita consumption level in Korea is significantly 
higher than that of Japan, and the other is that the per 
capita consumption of cereals in Korea has increased as 
the economy developed rapidly in the 1960's, while the per 
capita intake of cereals in Japan shows a declining trend. 
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As of 1968, for example, the Japanese per capita 
consumption of the two ma.ior cereals, rice, wheat, was 
160kg (1101cm of rice, 501cg of wheat). Tn I960, the per 
capita consumption of the three major cereals in Forea. 

•■"'a 2‘!l 1r g, while the consumption level of the two cereals 
in Japan was 166kg. Thus, the cereal consumption in Fore? 
increased from 211km to 244kg m 1960-1968, while it decrea¬ 
sed from l66kg to 160kg in the same period in Japan. Theat 
was the T>, a,ior item that increased in Korea, and rice was the 
■‘’a.ior item that decreased in Japan. 

The l°rge gan in amount of intake of cereals between 
Japan and Forea implies an existence of a large difference 
in ’■'rotein and other food intakes between the two countries. 
In fact, the consumption level of livestock products and sea 
foods in Japan is significantly higher than that in Forea. 

For example, the difference in the per capita consump¬ 
tion of corn for livestock feeds between the two countries 
indicates the difference in the consumption of livestock 
products. Presently, the per capita consumption of corn in 
ITorea is a. litble less than 10kg per year, while it is around 
50kg in Japan, and most of the corn in both countries is used 
for feeding livestock. The potentials for domestic production 
•°re limited in the two countries. Thepefore, the ma.ior part 
of the corn is imported. Tn 197C, the corn import in Korea 
■> ° expected to be cround 250,CCO tons, Presently, around 4 
"•iiPion tons of corn are imported in Japan. 

Tt is likely that the import demand for corn to feed 
livestock will increase more rapidly then the import demand 
fpp wheat. In the middle 1960’s around 50,000 tors of corn 
were i.'"ported ner year in Korea, but the import demand is 
likely to increase to one—half million tons by 1976. 

As urban-industrial growth continues in Forea the sub¬ 
stitution of wheat flour for rice and barley will increase. 
Fven so, rice will rema.in the most important portion of 
cereal intake. Hence, the import demand for wheat will he 
stabilised at a certain level. On the other hand, the import 
'iewand for livestock feed will increase continuously in 
accord with the urban-industrial progress., Tn the long run, 
the foreign exchange reciuirement for feed import will become 
larger than that for wheat import. 

III. Public Programs for Increasing Rice Yield 

The political and social uncertainties that prevailed 
after World "Jar II, and the Korean War incidence in the 
early part of 1950, also, the relative abundance of rice 



supply in the domestic market due to the cessation of 
rice export to Japan After 1945, etc., caused stagnation 
of rice yield growth, and significant public programs 
were not implemented for rice yield growth in these periods. 

Extensive and ambitious public programs for rice 
production were implemented from the early 1960's, when the 
1st Five Year Economic Development Plan (1962-1966) was 
initiated. In the Plan period, the public programs for 
rice production emphasized (1) construction of water re¬ 
servoirs to irrigate rain-fed paddy lands, (2) const-miction 
of fertiliser plants and distribution of agricultural 
chemicals, (3) strengthening of agricultural extension and 
experimental work, (4) reproduction of recommended seeds 
and distribution to farm level through demonstration plots, 

(5) government subsidy for agricultural limestone use on 
high-acid paddy soil (6) government subsidy for introduction 
of motor tillers, power sprayers, water pumps, etc. 

Thus, the main emphases- were for' irrigation} land 
improvement, and adequate supply of new inputs including 
research and extension services. 

As the suitable location for water reservior construct¬ 
ion diminishes, the cost of irrigation by building reserviors 
tends to increase. In the 2nd Five Year Plan (1967-1971), 
a tube well program was added to the conventional reservoir 
method. The proportion of irrigated paddy land to total 
area of rice paddies will be increased from 60# in 1963 
to 80- by 1972. In the Third Five Year ^la- (1972-1976) 
construction of multipurpose dams along the five major 
rivers will contribute substantially to controlled water 
supply m rice production. The policy emphasis on fertilizer 
plant construction in the 1st Plan period was shifted to 
optimum fertilizer mix at the farm level. 

One of the important programs undertaken in the 2nd 
Plan period was the extensive participation of farmers in 
paddy land rearrangement, by which paddy lands are utilized 
mo'-’e intensively with increased labor efficiency. Most of the 
paddy land suitable for rearrangement is to be consolidated 
by 1976. About one half of the total area of paddy land is 
estimated as suitable for rearrangement. 

Irrigation and'land consolidation have provided the 
base for joint cultivation of rice by groups of small¬ 
holders. About 20# of the total area of paddy land is 
jointly cultivated. For example, 10 to 20 farmers work 
together in application of yield increasing inputs, such as 
selection of seed, preparation of seed beds, transplanting 
work, weeding and fertilizer mix, group control of insects 
and plant diseases, etd. 
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Increasing outflow of rural young labor force to the 
rapidly growing urban-industrial sector 'is causing a faster 
increase in the rural wage rate than in labor productivity. 

Labor shortage in the peak season is becoming a restricting 
factor for increasing rice production. Substitution of 
capital for labor in rice production is lagging due to the 
high price of capital. High seasohality in crop production, 
undeveloped feeder roads and village roads, infant stage of 
mechanical industry, limited experiences of farmers in 
handlirg power machines, expensive repair service, etc. are 
t’-e restricting factors fon elastic substitution of capital 
for labor. 

In the period 1960-1967, the low level of rice prices 
relative to non-[“arm goods was a cause of complaint among 
farmers in producing more on the given land. Since 1967, 
however, the real domestic price of rice ha~ increased 
annually even though the amount of imported rice has 
increased rapidly. The real domestic price of rice is 
likely to continue to increase for the next few years. 

As the price of rice has risen,farmer's complaints on 
the output wice have been reduced in these years. On the 
other hand, thoughtful farmers are concerned more a.bout price 
rigi'ditv in the market for industrial goods, domestic production 
of which has increased rapidly in the last few years. 

In order to achieve the target self-sufficiency in rice 
by the "id le 1970*s the degree of supply response in rice 
production is a key item of information to be investigated. 
Very li Ti it°d information is available on the supply elasticity 
of rice in the Korean agricultural setting. Irrigation, land' 
■improvements, local availability of new.inputs, etc. have 
improved substantially in the l^st ten vears. Quantitative 
’"ea^urements of the impacts of these improvements on the 
<~ v 'owth rate of rice yield will be useful fo^ future prediction, 
"’ron the author 4 s recent field surveys talking with guidance 
workers at the village level it v/as found that farmers are 
becoming interested In yield increasing technology. 

The following are the particular interests of rice 
producers in these days v a) high-yield varieties, b) proper 
fertilise^ mix for paddy land, c) weed killers, d) use of 
bu^r^d. lime stone, e) group control of insects and plant 
diseases, f) paddy land rearrangement and feede v ' road develop¬ 
ment . 

In the 3rd ^lan period (1972-1976), the domestic price 
of rice is likely to increase faster than the general price 
level. Hence, the output price should not be a serious 
restricting factor for Increasing the rice yield, 

17-667, which is a hybrid of new varieties in I?9I and 
a Jaoonica variety, developed in the rice experiment station 
in Korea, is expected to contribute significantly to yield 
growth in the next few years in the agricultural regions 
•where paddy land is well irrigated and soil fertility is superior. 
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Since most of the paddy land suitable for land 
consolidation will be rearranged by 1976, the group control 
of yield-increasing technology by joint cultivation systems 
will be extended further, in the major rice producing areas. 
Increasing shortage of farm labor force in the peak season 
is a factor inducing the joint cultivation and group control 
o,f production technology. Also, paddy land rearrangement and 
joint cultivation are an institutional factor providing 
opportunities for introducing rower machines, such as tillers, 
motor sprayers, power thresher high powered water pumps, 

etc. 

However, in the early stage of rapid urban-industrialization 
progress, policy urograms for making desirable input-outout 
relations in the rice nroducing sector seem not sufficient 
for a yield take off. Inconvenient or inefficient rural life 
environments compared to urban life affect the incentives of 
rice producers. Farmers are not happy just because of’ high 
nrice and abundance of fertilizers. They also want to have 
electric lights, telephones, paved local roads, sanitary 
water .supply,education and health service, etc. The solution 
of rice problems in the Asian economic environment seems 
not the subject for agronomists or the Agricultural. Ministry 
alone, but it is becoming increasingly the subject for non- 
agronomists and for other ministries in the government. 
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Footnotes 


l/ln Korea, food grains include corn, barley and*other-so- 
called "coarse” grains as well as typical food grains. 

,2/‘.'/heat production as a winter crop requires more growing 
days than barley and this affects yields of summer crons, 
C! uch as rice on paddy land, soybeans and 3weet potatoes on 
uo upland. 

3/’’.'heat imported'under aid orogrers in the 1950* s was often 
consumed in a primitive form of food by low income families 
"ainly due to the shortage of sugar and the noor facilities 
of the baking industry in those days. The baking industry 
develoned significantly in the 1960*s, and new forms of 
food such as breads, confections, etc., which are made from, 
wheat flour, are consumed as an expensive food by urban 
consumers'. The v/heat imported in the late 1960*s exceeded 
the wheat needed for restaurants and bakeries. Consequently 
a substantial portion of the imported wheat is being used as 
the ingredient for the local alcoholic beverage called 
" mackolli". Formerly, rice was the major ingredient for 
mackolli. 

4/The annual domestic consumption of rice was measured by 
tak' i n^ into account domestic nroduction, import and export, 
and inventory carry-over of ri ce ip each respective year. 
Then, th r -* total con°u^ r 'tion of rice was divided by the total 
population to ret the ne v ’ canita consuir otionj. During the 
period 1956-1969» the oer canita consumption of rice has 
increased by 0.26kg nen year, on the average : Y=1.27kg + 
0.26kg (X), whe^e Y is ner canita consumption of rice in kg 
and X is the year of observation. 

5/The author’s calculation from urban and rural household 
survey date of 1959 turned out 0.45 for farm families and 
C.3 for u"ban families. Jin H. Park: "economics of Resource 
Use on Rice Farms in Kor>a ", Ph.D; Thesis, Univ. of Minn., 
1963. 

6/ln the ore-1945 period, around 30-50$ of thp total rice 
u-odnetion in Korea. was exoorted to Japan. Rice rent paid 
to landlords contributed to the exnoi't by restricting the 
rice consumption in farm households. 



7/The measured pegressi'ott'equation is Y=a2,764 + 71.1 (X), 
where X is the year observed and Y is rice production in 
1,000 tons. Hence, on the average, rice production 
increased by 71,000 tons per?, year during the period. 

8/ln Japan, most of the market surplus of rice on individual 
farms i3 purchased by the..government under the dua^ rice 
price policy. As a consequence of this the role of rice 
dealers has decreased to a delivery store for the government 
controlled rice. In Taiwan, the role of rice dealers has 
reduced significantly as the government participation for 
rice price control has increased. 

9/ln areas close to cities in the southern province winter 
vegetables and special (ash crops are produced instead of 
barley or wheat. On dairy farms forage crops will be a 
substitute product for barley. 

10/Once the government enforced the use of barley for 
Mackolli, but the sales of Mackdlli were reduced greatly 
due to the inferior taste of the drink. On the other hand, 
the consumption of distilled alcohol increased. Yetj farmers 
favor wine ( made from food grains over distilled alcohol, 
especially during work in the fields. 



Table 1. Domestic Production and Import of Food Grains in Korea, 1956-1969 


Rice 

year 

u 

Domestic production (1,000 m/t) 


Net import (l,000m/t) 

2/ 

Total 
supply 
for do¬ 
mestic 
consump¬ 
tion 
(2) 

Imports as 
percent of 
total 
supply 
(l)/(2) 

% 

rice 

barley 

wheat 

beans 

corn 

Sub¬ 

total 

rice 

barley 

wheat 

beans 

com 

Sub¬ 

total 

m 

1956 

2,959 

1,091 

218 

149 

13 

4,430 

4 

166 

223 

42 

0 

435 

4,865 

8.9 

1957 

2,438 

950 

218 

153 

11 

3,770 

202 

200 

420 

33 

36 

891 

4,661 

19.1 

1958 

3,002 

1,103 

223 

153 

14 

4,575 

23 

223 

499 

65 

72 

882 

5,457 

16.2 

1959 

3,lbi 

1,359 

267 

153 

14 

4,954 

4 

22 

191 

29 

1 

247 

5,201 

4.7 

1960 

3,150 

1,370 

258 

130 

14 

4,930 

0 

0 

392 

36 

48 

476 

5,406 

8.8 

1961 

3,047 

1,478 

280 

130 

14 

4,949 

0 

123 

355 

22 

43 

543 

5,492 

9.9 

19b2 

3,463 

1,370 

268 

165 

16 

5,290 

0 

30 

406 

16 

36 

488 

5,778 

8.4 

1963 

3,015 

918 

228 

156 

18 

4,335 

118 

170 

826 

10 

89 

1,213 

5,548 

21.9 

1964 

3,758 

1,515 

309 

156 

20 

5,758 

0 

151 

630 

9 

64 

854 

6,612 

12.9 

1965 

3,954 

1,807 

300 

165 

35 

6,259 

0 

71 

517 

0 

62 

650 

6,909 

9.4 

1966 

3,501 

2,018 

315 

174 

40 

6,048 

31 

0 

503 

0 

33 

567 

6,609 

8.6 

1967 

3,919 

1,916 

310 

161 

34 

6,340 

113 

0 

922 

29 

49 

1,113 

7,453 

14.9 

1968 

3,603 

2,084 

345 

201 

60 

6,293 

216 

106 

1,067 

17 

131 

1,537 

7,830 

19.6 

1969 

3,195 

2,066 

366 

245 

63 

5,935 

755 

67 

1,369 

24 

174 

2,309 

0,324 

28.7 


1 / Rice year is slightly different from calendar year. For example, from November of i960 to the end of 
October of 1969 is called 1969 rice year. The harvest of rice, the most important food grain, begins 
in October and this rice is consumed until the next year f s harvest. 

2/ The grain export in the period was a negligible portion of the domestic production, and the exported grain 
was subtracted from the imported grain to get the net import. 

Source : Ministry of Agriculture and Forestry(MAF) Working Group for Projection of Food Demand for the 
Third Five-Year Plan 


Table 2. Changes in Per Capita Consumption of Food Grains in Korea and Japan, 1956-1969 


Korea 

Japan 

Year Rice Barley Wheat Soybean TotaJL Per capita 

Rice Barley Wheat Soybean Total 


real income 


(at 1969 
price) 



— 

— 

- - (kg) 

— 

— 

(won) 

— 

— 

- (kg) 

— 


1956 



— 9 


_ 


119,6 

21.3 

38.1 

12.9 

191.9 

1957 

127.0 

55.8 

24.1 

8.5 

215.4 

22,421 

124.1 

20.6 

39.1 

14.0 

197.8 

1958 

123.8 

50.3 

29.7 

8.8 

212.6 

23,349 

121.1 

18.7 

39.1 

14.6 

194.5 

1959 

130.0 

52.0 

24.7 

8.5 

215.2 

23,820 

121.5 

15.8 

40.9 

16.2 

195.0 

1960 

129.2 

59.7 

22.2 

7.3 

218.4 

23,922 

123.0 

13.3 

42.5 

16.2 

195.0 

1961 

125.5 

68.0 

25.3 

6.5 

225.3 

24,005 

126.2 

13.7 

43,9 

16.6 

200.4 

1962 

126.3 

59.3 

25.5 

6.5 

217.6 

23,231 

126.9 

11.9 

44.3 

16.8 

200.0 

1963 

124.4 

53.8 

33.4 

6.6 

218.2 

25,050 

126.5 

8.9 

44.0 

19.5 

198.9 

1964 

126.3 

48.8 

36.3 

6.1 

217.5 

26,475 

125.0 

9.6 

45.7 

19.4 

199.7 

1965 

137.2 

54.4 

36.0 

5.6 

233.2 

27,777 

120.6 

9.6 

47.1 

22.1 

199.4 

1966 

130.7 

63.0 

28.6 

5.6 

227.9 

29,908 

114.9 

9.8 

50.3 

23.6 

198.6 

1967 

127.8 

67.6 

33.0 

6.2 

234.6 

32,416 

113.1 

9.8 

50.9 

24.0 

197,8 

1968 

129.8 

69.9 

43.9 

6.9 

250.5 

35,205 

109.6 

9.5 

50.3 

25.6 

195.0 

1969 

126.7 

69.6 

51.1 

6.9 

254.3 

39,405 







* Source : HVF, Working Group for Projection of Food Demand for the Third Five-Year Plan 








Table 3. Real Price Index of Grain and Other Foods 1) 


Rice 

year 

Rice 

Barley 

Wheat 

flour 

Soy¬ 

bean 

Com 

Beef 

Pork 

Chicken 

Egg 

Milk 

Fish 

Seaweed 


— 

— 




(Percent) - - ■ 


— 

■ - - - 

— 

— 

1956 

ns.3 

113.2 

100.7 

60.3 

_ 

81.6 

70.0 

75.5 

81.6 




1957 

108.4 

120.1 

92.1 

62.8 

- 

85.1 

79.1 

75.5 

81.6 

- 

- 

_ 

1958 

98.9 

98.9 

87.1 

61,9 

- 

92,2 

86.4 

88.1 

97.7 

- 

- 

- 

1959 

85.3 

74.4 

76.9 

54.7 

- 

93.6 

84.5 

91.2 

89.7 

- 

- 

- 

I960 

91.1 

85.8 

76.3 

77.5 

94.0 

108.5 

80.0 

80.5 

79.3 


- 

- 

1961 

99.1 

105.0 

92.8 

69.0 

101.1 

112.1 

80.0 

77.4 

75.9 

- 

100.0 

102.1 

19b2 

95.0 

108.6 

88.1 

66.2 

100.6 

109.9 

89.1 

81.1 

78.2 

105.9 

96.7 

82.5 

1963 

124.8 

143.4 

71.6 

92.3 

129.9 

96.5 

79.1 

73.0 

77.0 

88.2 

101.1 

74.4 

1964 

114.8 

139.0 

88.8 

71.8 

158.3 

83.7 

80.9 

76.7 

85.0 

91.2 

97.7 

81.4 

1965 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

iOO.O 

1966 

94.5 

87.6 

92.6 

104.3 

111.7 

104.3 

97.3 

97.5 

94.3 

100.0 

108.7 

107.2 

1967 

97.4 

95.6 

84.0 

128.3 

112.6 

127.7 

108.2 

142.2 

96.6 

108.8 

125.0 

111.3 

1968 • 

103.0 

91.8 

79.1 

78.7 

112.4 

191.7 

140.9 

156.6 

85.0 

105.9 

138.0 

1J0.3 

1969 

117.1 

92.2 

76.0 

87.9 

102.8 

191.5 

139.1 

113.2 

83.9 

111.8 

131.5 

124.7 


1/ Current price at wholesale level for each food item was converted into current price 
index taking 1965 price as the base. Then, the current price index was divided by the 
wholesale price index for all commodities to get the real price index of food items. 


Table 4. Income Elasticity of Demand for Rice, Measured by 
Time Series Data in 1957-1969 


Dependent 

variable 


Independent variables 

Income 

elasticity 

u 

Xl 

(Income) 

*2 

(Relative price) 

*3 

(Relative price) 

U) R/N 

GNP/N 

Pr 

- 

+ 0.013 

(2) R/N 

GNP/N 

Pr/Pb 

Pr/Pw 

+ 0.059 

(3) R/N 

GNP/N 

Pr/Pg 

- 

+ 0.026 


R/N .Per capita consumption of rice 

GNP/N .... Per capita real income 

Pr .Real price of rice 

Pr/Pb .... Relative price of rice to barley 

Pr/Pw .... Relative price of rice to wheat 

Pr/Pg .... Relative price of rice to other grains 


1/ Elasticities were calculated by the logarithm function 
Y = kX^ X 2 b X 3 C 

* Source : MAF Working Group for Projection of Food Demand in the 
Third Five-Year Plan 
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Table 5. Annual Variation of Rico Production in Korea and Japan 1956-1969 


Rice 

year 


Korea 



Japan 


Total 

production 
of rice 
(actual) 
(i) 

Fitted 
value of 
rice 

production 

(2) 

Deviation 

i 

(2) 

Total 
production 
of rice 

(3) 

Fitted Deviation 

i value of 

rice iil _ i 

production (4) 

(4) 


(i,ooo H^) 

w 

( 1,000 h/t) 

(*) 

1956 

2,959 

2,035 

+ 4.4 

10,099 

11,301 

- 4.2 

1957 

2,430 

2,906 

- 16.1 

11,464 

11,595 

- 1.1 

1950 

3,002 

2,977 

+ 0.0 

11,993 

11,000 

+ 1.6 

1959 

3,161 

3,040 

+ 3.7 

12,501 

12,021 

N 4.0 

1960 

3,150 

3,120 

+ 1.0 

12,050 

12,235 

+ 5.1 

1961 

3,047 

3,191 

- 4.5 

12,419 

12,440 

- 0.2 

1962 

3,463 

3,262 

+ 6.2 

13,009 

12,661 

+ 2.7 

1963 

3,015 

3,333 

- 9.5 

12,012 

12,874 

- 0.5 

1964 

3,750 

3,404 

+ 10.4 

12,504 

13,080 

- 3.9 

1965 

3,954 

3,475 

+ 13.0 

12,409 

13,301 

- 6.7 

1966 

3,501 

3,546 

- 1.3 

12,745 

13,514 

- 5.7 

1967 

3,919 

3,617 

+ 0.3 

14,453 

13,728 

+ 5.3 

1960 

3,603 

3,600 

- 2.3 

14,449 

13,941 

+ 3.6 

1969 

3,195 

3,759 

- 15.0 






Table 6. 

Proportion of Government - Controlled Rice to Total Domestic 

Consumption of Rice, 1957-1969 

Rice 

year 

Total domestic Total domestic 
production of consumption of 
rice rice 

_(i)_ 

Govemment-controlled rice 

Purchased Imported Total 

from rice for 

domestic price 

producers control 

_LS)_ 

Proportion of 
government 
controlled rice 
to total domestic 
consumption 
(2)/(l) 




■ - - (1,000 m/t) 



(*) 

1957 

2,438 

2,740 

119 

202 

321 

11.7 

1958 

3,002 

3,025 

186 

23 

209 

6.9 

1959 

3,161 

3,165 

265 

4 

269 

0.5 

1960 

3,150 

3,150 

377 

0 

377 

12.0 

1961 

3,047 

3,047 

250 

0 

250 

8.2 

1962 

3,463 

3,463 

470 

0 

470 

13.6 

1963 

3,015 

3,133 

303 

118 

421 

13.4 

1964 

3,750 

3,758 

273 

0 

273 

7.3 

1965 

3,954 

3,954 

357 

0 

357 

9.0 

1966 

3,501 

3,532 

296 

31 

328 

9.3 

1967 

3,919 

4,032 

288 

113 

401 

9.9 

1968 

3,603 

3,819 

399 

216 

615 

16.1 

1969 

3,195 

3,950 

250 

755 

1,005 

25.4 


Q.0% 





Table 7. Rice Prices Between Highest and Lowest Month Within Rice Year, 1962-1969 


Rice 

year 

Monthly average 
price in November 
and December in 
the harvested 
year 

(1) 

Monthly average 
price in July 
and August in 
the next year 

(2) 

Rate of 
price 
increase 
within a 
rice year 

(2)/(l) 

Average 
price in 
the low¬ 
est month 

(A) 

Average 
price in 
the high¬ 
est month 

(B) 

Rate of 
price 
increase 
within the 
rice year 

(b)/(a) 


won/lOO liters 

won/lOO liters 


von/100 liters 


1962 

1,418 

1,568 

10.6 

1,376 

1,877 

36.4 

1963 

1,779 

4,172 

134,5 

1,767 

4,117 

133.0 

1964 

2,544’ 

3,630 

42.7 

2,513 

4,240 

68.9 

1965 

2,976 

3,474 

16.7 

2,916 

3,487 

19.6 

1966 

2,967 

3,631 

22.4 

2,922 

4,186 

43.3 

1967 

3,140 

4,118 

31.1 

2,123 

4,120 

31.9 

1968 

3,565 

4,544 

27.5 

3,546 

4,879 

37.6 

1969 

4,782 

5,778 

20.8 

4,751 t‘. 

5,798 

22.0 





APPENDIX 


Table A 1, Area planted to rice and other crops-in becta^r, 1°6Q 


Rice paddies Non-rice Daddies Total 


-(1,000 hectare?) 


Total cultivated 
hectares 

1,294 

1,03*» 

2,331 

Total irrigated 
hectares 

817 

0 

817 

Effective crop area 

1,941 

1,634 

>,"75 

Land in rice 

irrigated 
rainfall 
upland 
deep water 

Total 



817 

391 

34 

1,23? 

Land in HYV 




Land in wheat 



l c 4 

Land . in other food 
grains 

(Barley, Sorghums, 
Millets) 



1,110 


1/ The IR-667, which is a hybrid of HYV in I *RI rnd Jr^onioa, 
will be planted on 300,000 hectares (about ?5 f# of +>e total 
area of -caddy lands) ^ron 1973* 

Source Official statistics presented by the Ministry of 
Agriculture and Forestry, Republic of Korea 



o 


Table' A 2, Current factor and n-oduct - 1970 


p-rice of rough ▼'ice or paddy/kg r 58 Won a/ 

Pric.e of nitrogen/kg : 27 Won 

Institutional credit rate/year : * 10-15 

//age for farm hired labor/day : 500-600 Won 


Land value - single crop 900,000 Y/on 

Land value - double crop 1,200,000 Won 

irrigated paddy/ha* 

Irrigation fee/hectare/cron 4,860 Won 

(ricp only) 

Cental sharing arrangement for 
tenants b/ 


a/ 315 Won in eauivalent of on** U.S. dollar 

b/ Tenancy i3 nrohibited by the Land Reform law of 195C. 

" Even <- 0 , tenant fa^c* a^e emerging nartially, and tenants 
are -navinr* about of the totrl rice nroduce to the 
lerdo’vnere. 

Source s Officia.l "tatirt-cs presented by the Ministry 
of Agriculture nnd Forestry, Republic of Korea* 



Riee Policy in the Philippines 
Jose M. Lawas and Gerald E. Korzan * 


INTRODUCTION 

Rice is the most important food crop in the Philippines* It is 
consumed by about 80 percent of the people (1). In 1971, roughly 3.2 
million hectares which is about 40 percent of the total arable land 
area in the country is devoted to the production of this cereal (2). 

Prior to the late 1950's, the land area in rice was growing over 
time at about the same rate as population. In 1949 the area in rice 
was 2.2 million hectares (3) and by 1959, the area had increased to 
3.3 million hectares, an increase of 50 percent which roughly equalled 
the increase in population during the same period. It was estimated 
that land input accounted for most of the growth in rice output during 
that span of time (4). Since 1959, the land area In rice has been 
remarkably stable ranging from about 3.1 to 3.3 million hectares each 
year. It is interesting to note that since crop year 1964-65, the 
structure of the rice industry has been characterized by a declining 
trend in upland rice hectarage and an i" rease in lowland area. Increased 
double cropping of lowland areas implies that the best land is being more 
and more effectively utilized. Apparently, this accounts in pact for the 
noticeable increases in rice productivity in recent years. 

Table 1 shows what has happened since 1965 and most notably 
since 1969. These data show that between June 30, 1969 and June 30, 

1971, palay production is estimated to increase by nearly 20,000,000 
cavans on 200,000 less hectares of total palay area. The 27 percent 
increase in yield is indeed a dramatic breakthrough in rice production 
in this country. From 1968 to 1970, no rice was imported. Effective 
demand increases from 3.5 to 4.0 percent per year. A surplus may 
exist in 1971, but with decreased buffer stocks likely to amount to less 
than the required level of 10 percent of total production (5). 

It is worth noting that the income elasticity of demand for rice 
is low, perhaps in the range between 0.1 and 0.2 which indicates that 
consumption needs are well satisfied at the relatively low income levels 
prevailing in the Philippines, particularly the rural areas (6). 


* Director, Office of National Planning, National Economic 
Council, Office of the President, Republic of the Philippines, and 
Agricultural Economist, The Ford Foundation, Manila, Philippines. 
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The price elesticlty of demand for rice Is estimated at -.23 
which, of course, means consumers will consume a little less when the 
price rises relative to other prices (7). During the past year the 
price of rice has risen but so have the prices of other basic comno- 
dlties. 


The Increase In rice production is all the more dramatic when 
one knows that losses due to typhoons late last year reduced the 1971 
estimate by 9,600,000 cavans and harvested area by 200,000 hectares (8). 
There is much built-in technology which will make itself apparent during 
the very next favorable weather year. Furthermore, average yields of 
rough rice are still low by any standard being only 1.8 tons per hectare. 
There are many farms obtaining yields of 3.0 to 3.5 tons per hectare. 

A few obtain yields of over 100 cavans which is equal to about 4.5 tons 
per hectare. 

It is the purpose of this paper to briefly outline the rice 
policy of the Philippine grovemment of recent years that helped generate 
this substantial increase in rice output. It aims to indicate also what 
needs to be done, as a matter of future policy formulation, iu the rice 
industry in the years ahead in the light of problems and constraints that 
prevail in the country. 


RECENT GOVERNMENT RICE POLICY 

At the outset, it is important to point out that in the Philippines 
it is the private sector that has the responsibility for production and 
the manner in which resources are utilized. The fact is that "the burden 
of actually carrying out the targets for agriculture must rest on the 
private sector. The public sector's role is that of providing the 
necessary incentives and supporting infrastructure. These include the 
provision of more liberal credit; the establishment of an efficient 
marketing system not only in the metropolitan areas but also in the 
provinces; the construction of necessary facilities such as irrigation 
feeder roads, etc.; the provision of effective assistance in production 
and marketing, especially for export products; and the continued imple¬ 
mentation of the land refora program" (9). In effect, the government 
plays the role of the architect in the growth process and even provides 
some of the building blocks, but it is the private sector that must 
actually do the task. In government policy formulation, a recurring 
theme would then be that of increasing the degree of economic freedom, 
growth and stability with greater reliance on the market mechanism in 
the allocation of products and resources (10). This is true not only 
for the rice industry but also for all aspects of economic activity. 
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Administering Agency for Rice Production 

In recent years, most guidelines on rice production usually 
emanate from an agency of the government known as the Rice and Com 
Production Coordinating Council (RCPCC). The RCPCC was created years 
ago but its operation was ineffective during the period prior to the 
mid 1960's. In 1965, this Council was revitalized, with the Executive 
Secretary of the President, an extremely capable member of his cabinet, 
and with authority to mobilize any agency in the government or private 
sector to assist him, as Action Officer. The permanent Chairman of the 
Council is the Secretary o ^Agriculture and Natural Resources and, at 
that time, he was also the Vice President of the Philippines. Actually, 
the RP President and Vice President presided over most of the meetings 
of RCPCC and take personal interest in the activities of this agency. 
Consequently, it became obvious to the people both in the government 
and the private sector that the highest Administrators of the country 
themselves are directly and deeply involved in the program. An 
Executive Director with wide experiences and imagination was employed, 
together with experienced people from agriculture, economics, financial 
institutions, military, universities, and other agencies involved in the 
rice industry. 

The RCPCC is responsible for managing the national rice and 
com production programs. In its operation, it initially divided the 
country into three priority areas consisting of only 14 of the more than 
50 provinces. It was felt to be desirable to concentrate increasing 
output in those areas where the rice crop was the most important. 
Furthermore, the strategy was to concentrate relatively more effort 
in priority area I, which is Central Luzon, the rice bowl of the Philip¬ 
pines. Besides, infrastructure, such as irrigation systems, roads, com¬ 
munication, credit institutions, warehousing and milling facilities, are 
more developed in Central Luzon than elsewhere in the country. It was 
believed that further development would proceed most rapidly where in 
fact developed was already underway (11). 

The RCPCC played the major role in increasing rice productivity 
since 1966. This agency effectively coordinated its more than 15 member 
agencies by focusing their efforts on the central problem of closing the 
gap between rice production and consumption (12). Extension work, 
fertilizer tests, soils management, plant protection, new varieties and 
cultural practices, storage, drying, processing, credit, cooperatives, 
and price supports were intensified to help solve problem areas that 
have received continuing attention from the government. 

In brief, the three basic reasons that the RCPCC became a viable 
action public agency in recent years were (a) highly qualified personnel, 
(b) a reasonably adequate budget and (c) sensible activities. Its program 


2J3X 
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wnn jeared to the promotion of planting high yielding rice varieties 
and Lhc package of cultural practices required. Research institutions, 
notably the International Rice Research Institute, the College of Agri¬ 
culture of the University o£ the Philippines, and the Bureau of Plant 
Industry, have continuously played an important role individually and 
through their cooperative efforts in providing new high yielding varieties. 


Rice Price Policy 

The government price support policy has two general objectives 
which are (a) to support farm prices at reasonable levels and (b) to 
keep consumer prices at levels which are in line with the incomes of the 
bulk of consumers. 

Before the de facto devaluation of the peso in February 1970, 
the support price of a cavan of palay was the equivalent of about $4.10 
which together with milling and storage cost brought the price of milled 
rice in the wholesale market to about $200 per metric ton. With a world 
price of about $155 per ton in February 1970, exports of white rice, 

5 percent broken, if made would have needed to be subsidized by about 
$45 a ton (13). Since devaluation, the same quality rice could be sold 
in the world market for $140 a ton when paying P20.00 per cavan of palay 
(14). It should be noted, however, that the price of Thai rice, 5 per 
cent broken, was only $130 a ton in January 1971. The price of palay at 
the farm level has risen and now ranges from about P22.00 to P24.00 
depending on the variety and region. 

It can be seen that the existing price support program at the 
farm level is no longer effective because the market price is higher than 
the purchase price. In the past, although not enough funds have been 
available for the price support program, it had played a role in stabi¬ 
lizing price. Perhaps at no time has the government had in its hands 
even as much as 10 percent of total stocks (15). The fact that the govern¬ 
ment could and often stepped into price depressed areas and purchased 
palay very likely prevented prices from declining to an even greater 
extent. 


Under the price support law, the Rice and Com Administration 
is required to make available to low-income consumers in the open market, 
second class milled rice at the equivalent or about 22 cents per ganta 
(one ganta equals about 2-1/2 kilograms). The better milled rice was 
selling at the consumer level from a low of PI.80 to a high of P2.90 per 
ganta (28 cents to 45 cents), depending on the variety, in February 1971 
(16). So, whenever the Rice and Com Administration sells rice to low- 
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income consumers it loses a minimum of 6 cents per ganta plus all carrying 
charges. The Rice and Corn Administration sold very little rice during 
the past year but, it may have played some role in keeping retial prices 
from rising even higher during recent months. 

There is heavy pressure on the part of farmers to substantially 
raise the support price for palay. If this occurs, prices to consumers 
must also rise and this will be most unpopular at present. Then, too, 
substantially higher prices may make exports difficult unless subsidized 
by the government. 


Storage and Processing 

Even though much of the storage capacity of the Philippines does 
not measure up to a high standard, there is enough to store about one- 
half of all the rice and com produced in any one year. Rough rice is 
stored in these facilities in sacks and piled on pallets. Bulk storage 
is not common. A study shows, however, how sack storage may be converted 
to bulk, at low cost thereby increasing the capacity of existing facillties(17). 

Most milling facilities in the Philippines are either commercial 
type mills r two composition stone hullers, a shaker-separator, and two 
emery-* stone polishers) or the small single huller (Engelberg design). 

It is estimated that more than one-half of all palay is processed in 
commercial mills with reasonably satisfactory recovery estimated at about 
68 percent by weight. These commercial mills average about 5 to 6 tons 
per 12 hours of operation. Some of the larger mills have a daily capacity 
of 20 or more tons. The milling recovery is about 60 percent in the small 
mills. The lower recovery with these mills simply means some rice is 
included with the bran thus improving the quality of the feed. Under a 
state of rice surplus, this practice may not all be bad and certainly in¬ 
creases the supply of feed which is now in short supply in the country. 

There are four large modem mills with pushbutton controls and 
classifying equipment that can turn out rice that is 100 percent whole 
grain and clean. This rice is equal in quality to any sold in the world 
today. 


Rice drying, storage, and milling does need modernizing, and 
should be done gradually over a period of years. A World Bank loan 
of about 14.3 million dollars to the Philippines is a step towards this 
direction. 


Credit 



As a policy instrument to effect increased rice productivity, a 
number of financial institutions have launched financing plans that 



encouraged rice farmers to shift from the planting of ordinary varieties 
of rice to high yielding varieties. Palay producers with farms which 
are assured to a continuous and fully controlled water supply throughout 
the year or those who are member of fanners' cooperative association 
can easily qualify for loans under the program. Likewise, financing 
of the acquisition of land, building, machinery and equipment for rice 
mills are also available from some banks. From the Agricultural 
Guarantee Loan Fund (AGLF), rice fanners can avail of credit from rural 
banks without collateral. In the case of non-payment by farmers, the 
rural bank stands to lose 30 percent of the loan value with the rest 
shouldered by the AGLF. In the same vein, perhaps as a form of market¬ 
ing loan, farmers can deposit their rice in warehouses in exchange for 
a warehouse receipt (quedan) to be cashed in rural banks for purposes 
of purchasing production inputs. 

With a rice crop valued at about two billion pesos at the farm 
level each year, large increments of credit are required to generate 
production of this magnitude. It is safe to conclude that nearly all the 
tenants and many of the small landowners need to borrow all or nearly 
all the funds needed for the production process. 

The rural banking system, with 486 branches located all over the 
country, has done a great deal to provide credit to farmers. Appendix 
Table 8 shows that 145,000 rice farmers had ru**al bank loans in 
September 1970 amounting to 160 million pesos. This could be 15 to 20 
percent of all credit obtained by rice farmers. In any case landlords, 
traders, and merchants are still the most important sources of credit. 

It will be a long time before commercial credit at reasonable interest 
rates becomes more important in terms of volume than the traditional 
sources. 


As agriculture becomes more commercial and intensified, credit 
needs will increase. Severe credit restraints limit what the small 
entrepreneur may do. With Income levels so low in rural areas, the 
propensity to consume will still far exceed the propensity to save even 
as net incomes may tend to increase. 


Infrastructure 


Increasing attention has been given in recent years to infras¬ 
tructure programs that are important adjuncts to development. In the 
gpvemment's 4-Year Plan for FY 1971 to FY 1974, investments on in¬ 
frastructure accounts for about 16 percent of the gross domestic in¬ 
vestment. 
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Roads and highways are by far the most important receiving a 
budget in excess of 400 million pesos in 1971. Millions of pesos are 
likewise being invested in the construction of ports, harbors, airports, 
air navigation, railroad and portworks, in order to provide an integrated 
and efficient network of land, air and sea transportation facilities to 
service the economic activities, as well as facilitate the movement of 
people. 


Repairing, maintaining and constructing irrigation systems is 
also a high priority effort in the Philippines. During the existing 
four-year program, the targets arc aimed at improved irrigation and 
drainage systems of about 320,000 hectares, with yearly specific targets 
of 73,000 hectares in 1971, 5^,900 hectares in 1972; 58,000 hectares in 
1973; and 135,000 hectares in 1974. 

To generate power required by expanding industries and house¬ 
holds, ['articular!y in the rural areas, intended investment for the 
four-year period, FY 1971 to TV 1974, was estimated at around 340 million 
pesos plus an 80 million dollars component. 

Of the 4.5 billion budget in 1971-72 proposed by the President, 
nearly 20 percent will be spent on infrastructure which is inadequate. 

In light of other needs, however, this percentage may be about all that 
can be used in this manner. The need is recognized but there are severe 
budgetary constraints. 


Ingredients for Success are Present 

In summary, significant new technology became available in the 
Philippines particularly in the form of improved rice varieties. The 
government organized itself with excellent management to carry the 
new technology in package form to fanners. 

Farmers responded even though they consequently began to 
experience a state of economic and social disequilibrium. They broke 
away from the traditional ways of working because it seemed to them 
that relatively high payoff were in prospects (18). 

A general process of transformation is going on in Philippine 
agriculture. The present and potential successes in rice are being 
generalized into other development programs which include expanded 
production and marketing of livestock and poultry, fish, and feed grains, 
including yellow com, soybean and sorghum (19). It should be emphasized, 
however, that rice production will continue to increase because the 
momentum is there and improved technological change is still in the 
pipeline. 


2.17k 
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FUTURE RICE POLICY 

The increases in total output of rice generates problems in 
supply and demand estimation, distribution, equity and employment which 
are multidimensional and interacting. This tends to create a new 
situation in which a need for reform in policy becomes expedient. A 
modification of some existing policy instruments in rice production 
and marketing must be oriented in the light-of the following develop¬ 
ments in this sector. 


Expertise in Rice 

There has been almost a single-minded effort on the part of the 
Philippine government to develop rice producing expertise among farmers. 

To a large measure, success has been achieved with farmers enjoying the 
results of their efforts. There is little doubt that Philippine farmers 
now know more about the modem technology of producing rice than any other 
crop. 


Farmers usually feel uneasy when introducing a new product line. 
There are problems arising with respect as to how to produce it, market 
outlets are not established, and price may be uncertain. As a matter 
of fact, rice farmers will simple not diversify their production unless 
the opportunity cost is relatively low. Thus, in the absence of informa¬ 
tion for the government to say now that farmers, at least some of them, 
should quit producing rice or at the very least, produce less may appear 
to be a poor strategy (20). In other words, if rice surpluses may develop, 
it is an oversimplification and unrealistic pronouncement to simply say 
that the future policy must be one of diversification. 


uice is Synonymous with Food 

If the Philippine government were to urge farmers in given areas 
or farmers in general to reduce their output of rice, it would, in effect, 
be telling them to stop producing some of their food. In a country where 
rice shortages existed for nearly 100 years, up to three years ago, 
farmers and consumers in general want complete assurance that there is 
enough rice for everyone (21). At present, even in the rice bowl of 
the Philippines, some tenant fanners do not produce enough rice for their 
own use. 


In spite of the fact that the marketing system probably is more 
adequate for rice than any other product, filipinos would like very 
much the assurance of adequate rice in their region. All too often traders 
have taken advantage of residents in areas experiencing seasonal shortages 
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of rice. Of course, more and more reliance Is being placed on exchange 
of goods and services, l.e., a monetized economy. Nonetheless Filipinos 
have been short of rice too many times to trust Its production and dis¬ 
tribution entirely to others. 


, Opportunity Cost 

i 

The opportunity cost of switching some rice land area to other 
crops is indeed high. Given the present price of rice, the technology, 
and frame of mind of rice producers and consumers, the Philippines will 
find it difficult to reduce or even slow down the output of rice untill 
considerable surplus exists. Surpluses will, of course, reduce prices 
and modify the views of the public. When this happens, it should 
become apparent to all concerned that some rice lands need to be shifted 
to other uses. 


Rising Expectations 

Rising expectations seem to pervade society. The green revolution 
has very likely contributed significantly to these feelings of Filipinos (22.) 
In order to achieve more of the "good life", they are likely going to 
want, and in fact, insist that the public and private sectors identify 
new incentives for them. These incentives must be real and not imaginary 
whether in the rural or urban areas. For the government to say, for 
example, there must be some crops that are more profitable than rice so 
farmers should search for these alternatives will bring a minimum response. 
Recommendations must be specific together with identification of credit 
lines, market outlets, and perhaps even guaranteed prices. 


Research 


In the final analysis, whether the Philippines has viable develop¬ 
ment programs in agriculture in the 1970's will depend to a large measure 
on the relevance and quality of research. Research findings have to range 
from those conducted with farm problems to those of a basic nature (23). 

Of equal importance, the Philippines should be keyed m on what is going 
on in research in other parts of Asia and in fact the world as related to 
this country. Adapting research done elsewhere to the needs of the 
country will stretch the research peso which will never be entirely 
adequate. 

Up to the present, research has been heavily weighted to solving 
production problems. Much of this must be continued but more must be 
done in market organization and structure, demand, price and price 
policy and in the socio-economic areas (24). 
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Of equal importance, decision-makers need agribusiness studios 
of the important agricultural industries such as rice, com, feed grains, 
livestock, poultry and fish. An agribusiness study will provide in¬ 
formation on all aspects of the structure of the industry. For example, 
in the case of rice, this research approach will specifically provide 
bases to determine the present and potential importance of the rice 
industry to the economy; to determine present and potential demand for 
rice, the marketing system, and production dimensions and how these 
components relate to each other; and to identify strengths and weaknesses 
in the rice industry and propose research in the appropriate areas. 

Agribusiness studies have great efficacy in generating planning 
and programming facts. Planners, in establishing policy and in program¬ 
ming the budget in realistLc terras can often do so without having research 
results to the second or third decimal place. In fact, research results 
based on elaborate sample design and models for analysis often deal with 
the way things are and not what we would like in terms of development 
goals- We again say farmers in the Philippines are in a state of economic 
and social disequilibrium because of the new technology injected into the 
system and rising expectations among the people. We need more studies 
which indicate to decision-makers where farmers are going, not where they 
have been. 

We subscribe to the full spectrum of research activities as 
identified by Hoseman all of which contribute to decision-making. 

Carrying on these activities against a backdrop of agribusiness studies 
v/ill stretch the research peso because of the relevance and quality 
dimensions. 


Diversification 


To a considerable measure general diversification of agricultural 
production already is a reality in the Philippines. Adjustments in 
agricultural commodity fixtures will take place and continue further. 
There is, of course, concern over the prospect of rice surpluses in 
the years immediately ahead. Dealing with an abundance of rice is a 
new experience for decision-makers in this country. 

Even so the present plan is at least to push rice production 
and its related activities during the four-year period, 1971-1974, even 
if a sizable surplus may result (25). Philippine farmers know how to 
produce rice. We are not going to encourage farmers to change from rice 
to other crops until there is conclusive evidence that it is in their 
best interest to do sc. A Land Classification and Soil and Water Manage¬ 
ment Project, now in process, should give important information as to 
the best and most profitable use of land in the Philippines. It is 
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hoped, of course, that the pace of diversification in the next four 
years can be accelerated but any acceleration has to be based on attrac¬ 
tive alternatives. The opportunity cost to farmers will be minimized 
under a policy of greater intensity of cropping with different enter¬ 
prises. Multiple cropping as a time dimension is what this involves. 

More can be produced on the same land area. Of course, this clearly 
implies that this form of diversification is profitable. In any case, 
there will be an increase in capital, labor inputs and, of course, output 
The key issue is that a farmer can have his rice and additional products 
as well under a scheme of multiple cropping. Rice can be followed by 
such crops as com, sorghum and soybeans. 

Fish also can be produced with rice. As a matter of fact, in 
a nearby province (Bulacan) water was impounded to form a reservoir. 

The water was used for irrigation, to raise three tons of fish per 
hectare, and as drinking water for animals. 

Another example of intensification and diversification is rice 
with ducks. Duck-raising is a profitable industry around Laguna de Bay. 
After the typhoon season (August to November) feed for ducks becomes a 
problem because snails, which is the principal feed for ducks, become 
embedded in mud and sand. Snails become available again in January. 
During the time when snails are scarce, ducks are brought to feed in 
newly harvested rice fields and returned to bayside in Janaury (26). 

Still another example of diversification is the production of 
a few hogs and chickens. These enterprises do not compete with rice, 
and in fact, may be complementary. Rice bran, losses due to shattering, 
and low quality rice can be effectively utilized by hogs and chickens. 

The opportunity cost of diversification becomes high to farmers 
when they must give up rice land and use it for other purposes. Shifting 
some rice area to sugarcane, corn, sorghum, soybean, vegetables and/or 
fruits must clearly show a payoff of considerable relative magnitude. 

To simply say, for example, that research results clearly show the 
average fanner will be 10 to 20 percent better off growing soybeans 
under given conditions is not enough. The differential may need to be 
much greater because of the risk and uncertainty connected with trying 
something new. It should never be forgotten that rice means food to 
rural people. There is a great tradition to produce your own food. 
Furthermore, with still better varieties, improved irrigation systems, 
more fertilizer, and a keen awareness among farmers, rice may be the 
best alternative for many farmers for the next few years even with some¬ 
what lower world prices. 


Development Strategy 

The Secretary of Agriculture and Natural Resources outlined in a 
recent address the strategy that will be increasingly employed during 
the four-year agricultural program period, 1971-1974 (27). The 
elements follow: 


22(x 
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1. Capitalize on new found receptlvcness to change brought 
about by success with rice. 

2. Look more and more at agriculture and its separate industries 
such as rice, com, and livestock as a total business system. 

3* Gear and coordinate all dimensions of agriculture, not simply 
those relating to production. The coordinating mechanism 
that now exists in the form of the National Food and Agri¬ 
cultural Council (forraely known as RCPCC) is and will be 
utilized to the fullest extent to push into the areas of 
feed grains, meat, and fish. 

4. Concentrate technical manpower and budget in only a few 
vital areas as indicated above. 

5. Nev? emphasis will be given to socio-economic activities 
such as land reform, credit, cooperatives, and equity. 

The Equity Issue 

The essential elements of successful development are: (a) enough 
food; (b) a job; and ' c) equality (28). 

In most countries of the world, including the Philippines, develop¬ 
ment is measured by national income accounts data, particularly the GNP. 

The GNP, if increasing, does show development potential but in most 
cases glosses over the problems and provides few answers. If develop¬ 
ment is really occurring, positive answers must be provided to the 
following questions’ (a) Is poverty declining? (b) Is unemployment 
declining? and (c) Is inequality declining? 

If the answers to the above questions are all "no " then there 
is no real development even if the GNP is increasing. A "plan" which 
includes no targets for reducing poverty, unemployment and inequality 
can hardly be considered a development plan (29). 

What can be done to reduce poverty, unemployment and inequality 
in Philippine rural areas? With an average size farm of about 2 hectares 
what can be done knowing the size of farm will not increase and in fact 
may decline in the years ahead. As pointed out earlier, agricultural 
diversification and intensification may play an important role in re¬ 
ducing the gap in income distribution. It should become commonplace in 
the Philippine that a rice crop be followed by com or sorghum; that a 
pond be built for fish production, water and supplemental irrigation; 
that a livestock enterprise be part of the farm organization, and that 
some fruits and/or vegetable be produced. Indeed, a few well-managed 


2 , 9 ^ 
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highly diversified and Intensified farms would demonstrate how much 
can really be produced on 2 hectares. 


A Need for Reform on Agricultural 
Rice Price Policy _ 

As indicated above, the government through the Rice and Com 
Administration, is actively engaged in a program to support the price 
of rice. Under Republic Act 4643, rice producers are guaranteed a 
floor price of not less than P16.00 per cavan of palay and the consumer 
a price ceiling of PI.40 per ganta of rice. The need for price stabili¬ 
zation of rice by the government is deemed very important since rice is 
a staple food and its production is of a seasonal nature resulting in 
wide fluctuations of price. 

In recent years, the Rice and Com Administration had incurred 
huge losses in its buying and selling activities and unless the govern¬ 
ment is prepared to assume further losses, it is necessary to improve on 
its present regid price support policy. This agency may continue on its 
price stabilization function by merely setting the floor and ceiling prices 
of rice such that the spread just covers the marketing costs and do away 
with the subsidy allowed to producers and consumers. Perhaps a flexible 
system of price policy may be set up in which buying and selling prices 
are made to adjust to changing market or price conditions in place of the 
present regid pricing structure adopted by the Rice and Com Adminis¬ 
tration. It would be highly desirable if the government shifted its 
price support policy by giving direct benefits to farmers such as pro¬ 
viding available irrigation water, fertilizer, and chemicals at low cost' 
in place of the guaranteed buying prices for rice output. Meanwhile, the 
government should provide adequate appropriations for rice stabilization 
programs and should institute a uniform standard of unit measure for 
wholesaling and retailing of this cereal. 


CONCLUDING COMMENT 

At the recently concluded 27th Session of the ECAFE the head of 
the Philippine delegation made the following statement’ "We called in 
Singapore, and again in Bangkok, for regional action on the problem of 
rice ... Since our most dire predictions, made three years ago, have 
unfortunately cone true in the matter of rice, my delegation urges 
again that action be taken within the soonest possible time lest we con¬ 
tinue to betray Asia's farmers into producing more but receiving less... 

We are prepared to act, to shoulder the full burden of our obligations."(30) 

It is the policy of the Philippine government to plan to make 
the right things happen which includes the identification of the best 
alternatives for entrepreneurs and hence the promotion of the interests 
of the general welfare not only in this country but also in countries of 
the region. 



Table. Palay Production (rough rice), harvested area, and yield 
per hectare, Philippines for crop years 1965-1970 


Ending June 30 

Production 
(million cavans*) 

Harvested area 
(Million hectares) 

Yield per hectare 
(Cavans) 

1965 

90.7 

3.2 

28.4 

1966 

92.6 

3.1 

29.8 

1967 

93.0 

3.1 

30.1 

1968 

103.7 

3.3 

31.4 

1969 

101.0 

3.3 

30.3 

1970 

' 118.9 

3.1 

-38.2 

1971—^ 

120.5 

3.1 

38.6 


Source: Bureau of Agricultural Economics, DANR 


* 44 kilograms per cavan 

a/Forecast as of January 1, 1971 



Appendix Table 1. 

Corn: Area Harvested, Philippines 
Crop Years 1965-1970 


(Hectare) 


Year 

1st Crop 

2nd Crop 

3rd Crop 

Total 

1964-65 

828,720 

537,300 

556,730 

1,922,750 

1965-66 

878, 760 

574,720 

652,600 

2, 106,080 

1966-67 

885.950 

595,130 

676,870 

2, 157,950 

1967-68 

918.220 

633,560 

696,080 

2,247,860 


1 st Semester 

2nd Semester 

Total 

1968-69 

1,248,330 

1,007,810 

2,256, 140 

1969-70 

1,393,940 

1,025,660 

2,419,600 


Appendix Table 2. 

Palay: Area Harvested, Philippines 
Crop Years 1965-1970 


Appendix Table 4. 

Palay: Area and Per Cent Distribution of High Yielding Varieties, Philippines 

Crop Year9 1967-1970 


(Hectare) 


Year 

Total 

Harvested 

Area 

Area Harvested of High Yielding Varieties 

Per Cent 
Distribution 
(%) 

IR 

BPI 

C 

Total 

1966-67 

3,096,120 

d 

d 

d 

d 


1967-68 

3,303.660 

428,570 

254,670 

18,260 

701,500 

21.2 

1968-69 

3,332,150 

899,530 

292,580 

159, 660 

1,351,770 

40.6 

1969-70 

3,113,440 

1.037, 190 

114,590 

202,150 

1.353,930 

43.5 


Data not available. 


(Hectare) 


Year 

Irrigated 

Non-Irrigated 

(Ramfed) 

Upland 

Total 

1964-65 

958,380 

1,607,030 

634,260 

3, 199,670 

1965-66 

960,460 

1,542,880 

605, 840 

3, 109, 180 

1966-67 

1,170,640 

1,480,130 

445, 350 

3,096,120 

1967-68 

1, 309,020 

1,514,020 

480,620 

3,303,660 

1968-69 

1,482,820 

1,406,790 

442,540 

3,332,150 

1969-70 

1,345,730 

1,355,630 

412,080 | 

3, 113,440 


Note: There is no palay planted under deep water. 


Appendix Table 3. 

Palay: Area Harvested & Irrigated, Philippines 
Crop Years 1965-1970 


(Hectare) 


Year 

Total Area Harvested 

Irrigated 

Per Cent Irrigated 

1964-65 

3, 199,670 

958,380 

29.95 

1965-66 

3, 109,180 

960,460 

30.89 

1966-67 

3,096,120 

1,170,640 

37.81 

1967-68 

3, 303,660 

1,309,020 

39.62 

1968-69 

3. 332,150 

1,482,820 

44. 50 

1969-70 

3, 113,440 

1,345, 730 

43.22 


Appendix Table 5. 

Food Grain Consumption, Philippines- 
1965-1970 



a7 
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Corn (Shelled) 

Year 

Sack of 5t> kgm 

Metric Ton 

Sack of 57 kgm. 

Metric Ton 

1965 

48,537,300 

2,718,100 

19,294,000 

1,099,800 

1Q66 

50,042,100 

2,802,400 

19,892,200 

1,133,900 

1 o 67 

51 , 593, 400 

2,880,200 

20,508,800 

1,169,000 

1968 

53,192,800 

2,978,800 

21,144,600 i 

1,205,200 

1969 

54,841,800 

3.071,100 

21,800,100 j 

1,242,600 

1970 

56,541,OQO 

3,1b6,300 

22,475,900 

1,281,100 


a/ 

“ Computed at a per capita consumption of 1 544 sacks per year, 
b / 

Computed at a per capita consumption of 32.0 kilos of shelled corn and 
2 984 kilos of shelled corn equivalent of green corn per year 


Population is estimated at r - 3 1 per cent annual growth rate based on the 
preliminary count of 37, 008,419 of the 1970 Census on May 9* 1970. 


SOURCE: Bureau of Agricultural Economics, DANR 


SOURCE: Bureau of Agricultural Economics, DANR. 



Appendix Table 6. 

Selected Factor and Product Prices 
Philippines, 1970-71 


Item 

Price 

(Pesos or Percent) 

Wholesale average price of palay (rough rice) 

In Central Luzon, per kilogram 1 / 

P0.41 

Wholesale average price of rice (Macan, 1st class), 
Manila, per kilogram 1/ 

P0.72 

Retail average price of rice (Macan, 1st class), 

Manila, per kilogram 1/ 

P0.88 

Daily average wage rate (without meals): £/ 

. Plowman with animal 

Planter 

Weeder 

Sprayer 

Harvester 

P4.45 to P5.00 

2.65 to 2.95 

2.40 to 3.05 

2. 50 to 3.00 

3.00 to 3.60 

Average price per 45-kilogram bag of Ammonium 

Sulfate, Central Luzon 1/ 

P18.50 

Institutional credit rate per year 

12% 

Average land value, Central Luzon, irrigated, 
per hectare l/ 

5*6,000 

Typical rental sharing arrangement for tenants (rice) 
Output: 

Inputs: Land preparation and weeding 

Seed, fertilizer, sacks, har¬ 
vesting, threshing, hauling, 
and irrigation fees 

50% 

100% 

50% 


y 


Source: Central Bank of the Philippines 

y 

Source: Bureau ol Agricultural Economics, DANR. Based on data for 
first 6 months of 1970. 


y 


21% nitrogen content -- price as of March 1971. 


y 

Based on a sale of about 


500 hectares to the National Land Authority. 



Appendix Table 7. 

Rural Banks Loan Activities, Philippines 
196,6-1970 


Loans Granted!/ 

1966 

1967 

1968 

1969 

September, 1970 

No. 

Amount 

No. Amount 

No. Amount 

No. Amount 

No. 

Amount 

Agricultural 








Loans Ordinary 
IBRD 

AGLF 

315,595 

P247.485 

343,248 P305,372 
1,545 12,^47 

22,118 16,586 

363,403 P355.093 
832 7, 724 

20,699 15,329 

376,870 P405.943 
235 2,586 

8,616 8,312 

305,377 
188 
5, 627 

P367.931 

2,337 

5,925 

Total Agri. Loans 

315,595 

P247.485 

366,911 P334.905 

384,934 P378,146 

385,721 P416.841 

311,192 

P376, 193 

Loans granted 
for rice 

130,280 

P 92,170 

180,520 PI 51,377 

201,028 P180,b45 

188,838 P188.669 

144,931 

PI 61,177 

Loans Outstanding 

1/ 







Agri. (Ordinary) 
IBRD 

AGLF 

Past Due 

P198,604 

38,678 

P259, 393 

45,476 

P268,946 

18,754 

15, 213 

58,608 

P307.911 

17,828 

1 6 ,696 

71,477 

P363,132 

17, 510 

17,617 

73,826 

Total Loans 
Outstanding 

P237, 282 

P304.870 

P361,523 

P413.913 

P472.087 


w 


Amount in Thousand Pesos. 


SOURCE: Department of Rural Banks, Central Bank of the Philippines 
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Rice Policy in Malaysia 

Abdul Rahman bin Haji Yusof and Ani bin Arope* 


Introduction 


The object of this Paper is to provide general background on the 
formulation of national rice policies for Malaysia during sixties as well as 
hose projected to the mid-seventies. 

2. Owing to the different nature of the problems and differing economic 

conditions, a separate rice policy exists for East and West Malaysia. For the 
purpose of this Paper, a discussion on rice policy for West Malaysia only will 
be considered relevant, since in 1969/70 86% of rice production is from West 
Malaysia. 


3. Rice policy in Malaysia has three general objectives 

(i) to reduce dependence upon rice imports; 

(ii) to increase incomes cf padi growers; and 

(iii) to provide high-quality, reasonably - priced rice to 
consumers. 

4. In the 1960-69 period rice production in West Malaysia increased by 
3.8% per year. Total consumption appears to have risen by something less than 
2.0% annually, implying a decline in per capita consumption as eating habits 
change with growing urbanization and incomes. Reflecting these developments 
in local supply and demand, net imports fell from an annual average of 340,000 
tons in 1959-61 to 248,000 tons in 1967-69, Most of the growth in local 
supplies came from increased double-cropping acreage, which rose from 90,000 
in 1965 to (preliminary estimate) 310,000 in 1970. 

5. Drainage or irrigation schemes completed or now underway will be 
sufficient to provide rice self-sufficiency in West Malaysia by the earlv 
seventies. Table 1 in Appendix 'A* provides a projection of production up to 
1975. Yield increases, a small increase in main season acreage and appro¬ 
ximate doubling of off-season planted acreage during 1970-75 will maintain 
self-sufficiency through 1975 and perhaps provide a small exportable surplus 
estimated at about 80,000 tons. 


* Deputy Chairman, Federal Agricultural Marketing Authority 
(FAMA) and Deputy Director, Malaysian Research & Development Institute 
(MARDI), Kuala Lumpur, Malaysia. 



Policy Issues 


6. Policy issues which evolve from present and expected development in 
local pad! production in general terms fall into four categories: 

(i) production targets in rice, and future investment in draining 
and irrigation; 

(ii) income/welfare of padi growers in single-cropped and highly- 
fragnented areas; 

(ill) public assistance for padi sector, including the maintenance 
of GMP level; 

(iv) financial implications of self-sufficiency. 

First Policy Issue: Production targets in rice and 
future investment in drainage and irrigation 

7. Although not stated in the First Malaysia Plan document, rice self- 
sufficiency is frequently held as a policy objective in Malaysia. Thus 
development programs of the DID and the Department of Agriculture have been 
geared to that objective. Since self-sufficiency in rice could be attained 
in West Malaysia by 1972 on the basis of the past and existing continuation 
program of drainage and irrigation, policy decisions have to be considered 
regarding long term production objectives in the light of expected world rice 
prices. 


8. Larger world exportable supplies, together with smaller import 
demands by traditional importers, generated a 30% fall in world prices 
between mid-1968 and mid-1970 (Thai 5%, FOB Bangkok, May of each year). 
Knowledgeable sources predict continued weak prices and larger sales volumes 
at concessional terms as stocks build up in some exporting countries. The 
World Bank projects export prices per ton for Thai rice to decline from $510 
(actual) in 1968 and $414 (estimated) in 1969 tc $360 in 1971 with slight 
improvement in each proceeding year bringing to $375 (F03) in 1975. With an 
additional $30 in transport costs, CIF price at Port Swettenham would be about 
$24.40 per picul for Thai rice. A 20% mark-up between port and retail outlets 
would result in retail prices for good quality imported rice in 1975 of $24, 
$29, say $27. 

9. Cost estimates by the Department of Agriculture demonstrate that 
unit costs fall sharply and net returns per acre rise rapidly as yields in¬ 
crease. Where all labour inputs are considered as cash costs and with modest 
yield assumption for one of the older high-yielding varieties (Rio), a 78% 
increase in per acre yield (450 to 800 gantangs) results in a 29% fall in unit 
costs and net returns per acre which are more than four times as high as those 
realized from the low-yielding variety. It also suggests that a $16 GMP— 
provides a wide margin over production costs when high yields are obtained. 
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10. This analysis suggests that the primary means to achieve Malaysia's 

rice policy objectives of increasing incomes of pad! growers is to increase 
yields in existing acreage. Higher yields are keys to higher producer incomes; 
the income objectives for producers are not served by the extension of padi 
production to new areas where yields may be relatively low and unit costs 
correspondingly high. Higher yields also are essential to any future down¬ 
ward adjustment in the GMP level, an adjustment which is necessary for the 
competitive export of any future exportable surplus to the world market. 

11 Yield increases require continued high priority for research on rice 

breeding, fertilization, disease control, etc. Also needed are effective 
extension programs to convey these research results tc producers. This re¬ 
duction in production coses through increases ir yields is a primary objective 
of Malaysia's rice research and extension program. If those requisites are 
provided, there is good reason to believe that per acre yields on existing 
acreage can be increased by 2.5 - 3.0% per year. These gains will be suffi¬ 
cient to meet additional consumption requirement each year after self-suffi¬ 
ciency is attained without any need to expand existing padi acreage as popu-. 
lation increases. 

12. In view of the foregoing, it has been considered necessary that 

future Government policy emphasis will be altered from an objective of self- 
sufficiency per se to thst of enhanced income and welfare of padi and other 
farmers, through increased yields on existing acreages, and development of 
new crop possibilities (e.g. maize and sorghum) which offer maximum possible 
net returns. Research and extension efforts must also be organized to facilitate 
expanded production of feed grains (maize and sorghum). Future drainage and 
irrigation investment under the Second Malaysia Flan other chan for continua¬ 
tion and already identified projects will be designed, in such a way as to 
enable farmers to grow maize, sorghum and other feed grains as off-season crops. 
No new padi areas will be developed with Government funds under the Second 
Malaysia Plan, as existing acreage and schemes r.ov underway are projected to 
provide rice self-sufficiency by 1972. 


Second Policy Issue: The income/welfsra problems of 
padi in single-cropped areas 

13. In 1970 something less than a third of West Malaysia's padi growers 

are producing two crops per year. Roughly calculated, annual rice output 
(and income) of this group appears to be more than twice that of producers 
who single-crop. By 1975 about two-thirds of all padi acreageiwill double¬ 
crop and account for more that. 707. of total output. Output per worker will 
have increased to more than 2.2 times that of the single-crop producers, with 
per capita incomes bearing a similar relationship. The typical single-crop 
farmer in 1975 is likely to have an annual iacorns only about half that of the 
double-crop producer does, if padi prices weaken, perhaps no t much higher than 
he earns today. An important policy question relates to the income problems 
of the 100,000-150,000 workers who in i975 still operate some 346,000 acres 
of single-crop padi land, either rair.fed nr irrigated. (See Tabic I). 







Very few of these acres can be converted to double-cropping, although some - 
perhaps 100,000 of the rainfed areas can be provided with single-crop irri¬ 
gation facilities. Their income will remain low irrespective of the percentage 
level of rice self-sufficiency in the country. 


TABLE I 


Present and Projected Development of Padi Land 
(West Malaysia: 000 acres) 


Facilities to Irrigate 


Year 

One 

crog. 

262 

Two 

crops 

Total 

Rainfed 

Dry 

padi 

Total padi 
land 

1970 

310 

572 

360 

57 

989 

1975 

121 

662 

783 

168 

57 

1,008 


14. The income problems of these families are not easy to solve. 

Several approaches have been suggested: 

(i) Measures to increase intensity of land use, e.g. off¬ 
season production of crops less demanding of water. This 
is already practised in some areas. It must be expanded 
in others. Essential to success of these efforts are 
strengthened agricultural research, extension and 
marketing programs. 

(ii) Measures to facilitate the movement of workers out of 

low-productivity padi production into more remunerative 
activities. This might well be combined with land con¬ 
solidation programs to provide additional land to fanners 
who remain. Most of these relocation programs must focus 
upon younger workers, and include substantial training 
components. Their success will depend heavily upon the 
pace of overall economic expansion and the availability 
of jobs in new land development and outside of agriculture. 


15. On the question of market for maize, sorghum and other minor crops, 

FAMA=/ has proposed a number of marketing improvement schemes for these crops. 
At present production of maize and sorghum is about 11% of the local require¬ 
ments for feedmills. The balance is imported duty free. There is therefore 
a good prospect for expansion in the production of maize and sorghum in West 
Malaysia, provided it is grown on large scale, feasible and economical for 
FAMA to develop marketing schemes. 
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Third Policy Issue; Public assistant for padi sector 

16. A third basic policy question relates to the amount of public 

assistance to be channelled to the padi sector through, e.g. the price support 
program, input subsidies and public investment ir. drainage and irrigation 
facilities. Decisions on these issues imply a careful balancing of economic, 
welfare and social considerations. 

(i) The GMP level 


17. A $16 GMP results in high prices for milled rice relative to present 
and expected world prices. If unit costs of production can be reduced, some 
reduction in the GMP level may be possible without sacrificing producer income 
objectives However, padi ’’cost of production’’ is extremely difficult to 
quantify since it; depends upon inherent productivity of the soil, padi variety, 
management practices, etc. Moreover, it requires evaluation of all resources 
required in padi production, some of which have nc easily-determined values. 
Given these difficulties, "cost ot production" dare can ac best indicate 
general orders of magnitude. As stated in paragraph 11, this reduction in 
production cost must nevertheless be a primary objective of Malaysia's rice 
research and extension programs. 

18. It has been suggested that the very sizeable productivity gains 
(output/acre/year) from double-cropping arid high-yielding varieties will pro¬ 
vide net cash incomes for typical producers in the Muda River Project Area of 
at least twice those realized before double-cropped if the $16 per picul GMP 
is maintained. However, if GMP is fixed at $14 or $12 their incomes would be 
reduced by some 20% and 37% respectively. These figures, while necessarily 
crude, suggest that seme reduction in GMP levels might be possible in double- 
cropped areas without destroying producer incentives or sacrificing important 
income objectives for padi growers. However, given: 

(a) the generally low-income of padi growers vis-a-vis others; and 

(b) that only about cue quarter of the total p?-:di area in West 
Malaysia is now double-cropped (rising to mere than half 
by 1975), 

it has been decided that the GMP program be continued under the Second Malaysia 
Plan, and that Its present level of $16 be retained subject to annual review. 

Government purchase points 

19. Efforts will also be made to make the GMP effective to more farmers 
by e.g. increasing the number of Government purchase points and improved 
grading. At present the Ministry of Commerce arid Industry operates the GMP 
system indirectly through the purchase of rice (rather than padi) for stock¬ 
pile purposeifrom private millers and the Padi and Rice Marketing Board (PRMB)^'. 
In rare cases the Ministry dispatches mobile padi purchasing teams to buy 
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padi at farm level. As a result, direct purchase of padi for stockpile 
purposes is minimal. In contrast, in areas where PRMB have trading schemes 
(Tanjong Karang/Sabak Bemam and Kedah/Perlis) the PRMB implements the GMP 
more effectively by having purchasing agents at farm level. It is essential 
that Government increases its direct purchase of padi at farm level by esta¬ 
blishing more purchase points and/or extending the areas covered by its mobile 
padi purchasing teams. 

Grading and Standards 

20. The existing Malaysian Padi grading system by visual means does not 

encourage production of high-quality padi. It operates to the disadvantage 
of farmers who grow high-quality padi. Price supports must be geared more 
closely to padi quality; good padi should be recognized as such through a 
grading system more refined than lhan that currently in use. Farmers who 
purchase high-quality padi should be rewarded by a pricing system which reflects 
quality differences. Thus the grading system initiated by the Standards Ins¬ 
titution of Malaysia and developed by the Division of Food Technology will be 
adopted and employed in Malaysia as soon as possible. 

(ii) Subsidies and Credits 


21. Subsidization of inputs — water, seeds, herbicides, fertilizers,— 
has been an important means of assisting padi growers. The padi fertilizer 
subsidy was initiated in 1961 and has been continued at rates ranging from 
10% to 15% of the retail price. It now stands at 30% of the per acre value 

of all recommended fertilizer and other agricultural chemicals and is available 
to padi growers with 5 acres or less of padi. Estimated total cost per acre 
is $12. Fertilizer distributed under the scheme rose from 2,700 tons in 1960 
to 25,500 tons in 1967. A few farmers buy fertilizer outside scheme provisions 
and pay commercial prices; some do not use fertilizer. The area fertilized 
in 1970 is estimated to be 300,000 acres, or about 30% of the total area 
under wet padi. 

22. It has been proposed that the padi fertilizer subsidy be discontinued 
after 1970 except for padi cultivation in non-irrigated areas. The Padi Subsidy 
Scheme will have as its target the granting of subsidy to about 100,000 acres 

of non-ratable padi areas at a rate of 20,000 acres per year. 


Fourth Issue: Financial implications of self-sufficiency 
(i) The present mechanism 

23. At present some of the costs of the GMP program (Government rice 

stockpile) are met through the rice trading and import licensing activities 

of the Ministry of Commerce and Industry. The Ministry guarantees to buy all locally- 

produced padi offered to it at the GMP (at mill door) or milled' local rice 

from millers at a price based on the GMP, provided millers certify that they 

have paid at least the GMP for the padi. This relatively high-priced rice 


2,35 



acquired by the Ministry is sold to importers with some mark-up as a pre¬ 
condition to obtaining an import license. Because the Ministry's selling price 
generally exceeds free market prices for rice cf similar quality, the private 
dealer/importer can dispose of local rice only at a loss. This loss by private 
dealers is covered through the mark-up on imparts of high-quality, relatively 
low-priced (CIF basis) rice. Obviously, the revenue derived from the Ministry's 
trading activities coupled with rice imports will not be forthcoming when self- 
sufficiency is achieved. 

24. In recent years the cost of the GMP operations have in fact been low 
because free market prices for rict ha^e been above the price support level. 
Purchases by the Government stockpile have beer, relatively small — in some 
years virtually zero — and limited largely to rice on a grade lower than 
Kedah No. 1. Expanding domestic production ard falling world market prices 
will exert a downward pressure or. farm ar.a wholesale prices. Without careful 
control of imports, prices may decline, thereby requiring more effective price 
support operations end larger purchase it buffer stock operations. 

(ii) Future costs of price support ar.d strategic reserve programs 

25. The role of Government c s padi/rice stockpile is two fold: firstly, as 
a depository for the pad! or rice acquired by the Supplies Division of the 
Ministry of Commerce ard Industry threigh its price support program and secondly 
os a strategic food reserve to pro teelc against disruption of imported and/or 
local rice supplies. The strategic rood reserve role largely benefits consumers 
its cost should not be considered as part of the cost of maintaining a price 
support program for producers. For purposes of analysis and administration, 
these two roles must be clearly distinguished. 

(a) Costs of the strategic rice reserve 

26. The annual costs of maintaining a rice stock as a strategic food 
reserve include (1) capital charges on funds tied up i:i rice stocks; (2) capital 
charges on warehouses facilities; and (3) administrative and other costs asso¬ 
ciated with rice storage and handling. In 1965-67, administrative and operating 
expenses cf about $20 were incurred un the average each time a ton of rice was 
purchased or sold in stock pi?.e operations. An annual rental charge of about 
$6.40 per tor. of storage capacity was paid by Government for privately-owned 
space rented for stockpile storage: thLs can be taken as a rough measure of 
annual per tor. warehouse costs in tcocr/pile operations. With the stockpile 
purchase price of e.g. $460 per ton ($27.50 per picul) cf milled rice and an 
annual opportunity interest rate of 107 o , annual capital charges per ton held 

in the reserve would be $46. Thus, ivith the assumption that each ton of 
stockpile rice is ,! turned over' 1 once each year (bought and sold), total annual 
cost of maintaining a ton of rice ir: me Governmer.c stockpile is about $92.40 
(i.c. $20 purchase + $20 sale + $6.40 storage charge 4- $46 capital charge). 

A strategic reserve is most ressary when: 


'in - * ^ rrkf.fr* ? 


in part 


■w U i»iu 


27 . 


(D cor. tri ^n. i c 
sizeable imports; 



(2) local production is very uncertain due to natural 
hazards. 

A strategic reserve is also more valuable when local supplies derive largely 
from single-cropping, since harvests are 12 months apart instead of only 6 
as with double-cropping. These factors are changing rapidly ■•n West Malaysia. 
Self-sufficiency in West Malaysia appears imminent, with the off-season crops 
accounting for an even larger proportion of total production. Improved water 
control through drainage and irrigation schemes will greatly reduce drought 
and flood risks in important padi-growing areas. And the future world rice 
market is likely to be characterized by abundant supplies and lower prices. 

For these several reasons, a strategic reserve target based on circumstances 
of the past is likely to be excessive. (Buffer stock operations in price 
support implementation will of course continue but should be clearly distin¬ 
guished from strategic considerations). Hence, it is considered that Govern¬ 
ment should reduce its strategic reserve requirements, taking into account 
both cost and non-economic considerations, to one month's consumption require¬ 
ments of West Malaysia's non-padi growing population. This reserve requirement 
is solely to safeguard against possible shortage due to flood, drought, crop 
failure or even unforseen war. Funds required for the purchase of rice would 
therefore be reduced. 

(b) Costs of financing of the price support program 

28. At present the current price support program by the manipulation of 

the Government rice stockpile entails little direct cost to the Government, 
except for salaries of Government servants, since program costs have in fact 
been charged to consumers of imported rice. As stated in paragraph 24, self- 
sufficiency precludes this means of finance. The cost of price support pro¬ 
gram as soon as 100% self-sufficiency is reached some time in 1972 as projected 
in Appendix A, will, like the strategic rice reserve, consist of capital charges 
on the revolving funds, storage and administrative costs and is also estimated 
to be at $92.40 per ton. The scale of the support program will depend upon a 
number of factors. At one extreme is a situation where with careful control of 
low-priced imports and smuggling and with a legal requirement that licensed 
millers or wholesalers purchase padi at GMP price equivalent, then in theory 
the price support program consists of the administrative costs of supervision 
and enforcement only. However, in practice this system may not be effective 
because, while it is possible to control the price at which millers and whole¬ 
salers purchase, it is impossible to control the quantities to be purchased 
by them. With full self-sufficiency, there will be equilibrium in production 
and consumption during the year; but in the short-run, there will be disequi¬ 
librium because supply of padi is seasonal thus resulting in seasonal surplus 
of padi as well as rice, all of which the millers and wholesalers respectively 
cannot be forced to buy. Thus, under these circumstances, there is still 
need for physical stockpile to cater for seasonal surplus for both padi and 
rice. 


29. At present any padi surplus is absorbed by private millers and FAMA's 

Padi and Rice Marketing Board. The millers pass on the surplus in the form 
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of rice to the Government Stockpile. With self-sufficiency, the surplus of 
padi will be greater and where is no assurance that millers will have the 
capacity to absorb the additional supply. Given sufficient time, and assutt'uce 
that they could dispose of their rice milled from the surplus padi, millers 
may increase their capacity, and on this assumption, there appears that the 
need for the Government Stockpile to operate at the farm level through the 
Government Stockpile may not be greater than it is at present though the Padi 
and Rice Marketing Board may increase its purchase of padi at farm level. The 
Government Sro c kpile will, nevertheless, still be required to purchase the 
surplus of rice offered by millers and the Padi and Rice Marketing Board (in 
cases where the Board also mills its Padi). The amount of this purchase will 
depend largely upon the willingness and storage capacity of wholesalers to 
purchase rice from the millers and the Board more than their immediate require¬ 
ments. Thus, exact amount of revolving funds required for the price support 
program to cater for seasonal surplus during a peak period is difficult to 
establish. For illustration, if all West Malaysia production is supported at 
$16 which is roughly consistent with a stockpile purchase price of $27.50 per 
picul of milled rice and if, the peak period surplus in 1972 is 257,000 tons, 
then the amount of revolving funds needed to finance the stockpile purchase 
during the peak period of only one month will be about $118 million at its 
maximum. The amount of surplus will taper off until the beginning of the 
next harvest. The cycle will repeat itself. Program administration, storage, 
and interest costs, whenever applicable, will be additional, amounting to 
about $21.5 million per annum. It is fair to assume that rice wholesalers 
will also carry stocks of rice beyond their immediate sale requirements, and 
that being the case, the need for revolving funds will be accordingly reduced. 

(c) Co sts to FAMA in Price Support Program 

30. FAMA*a Padi and Rice Marketing Board, in addition to the Ministry of 
Commerce and Industry, also implements the price support program. It does so 
more effectively by purchaging padi at farm level, whereas the Ministry of 
Commerce and Industry purchases milled rice from millers. In 1970, the amount 
of revolving funds used to implement the price support program was about $13.3 
million. By 1972, the amount of revolving funds available to FAMA will be 
$28.4 million. This will enable it to purchase some 106,000 tons of padi per 
season. FAMA, however, proposes to revolve the funds twice a year in double 
cropped areas so that the total padi purchased during the year will be 212,000 
tons. This also means that operating costs will increase by about 50% from 
$73.28* per turn over per ton to $113.28^. The total operating costs are 
estiruaced at $12 million. 

(d) Costs of Export Subsidy 

31. Beginning from 1972, West Malaysia will produce more rice than its 
requirements. Appendix A projects that the annual surplus will steadily 
increase to 80,000 tons by 1975. This means that unless the annual net 
surplus is disposed of, an accumulated total of 142,000 tons is stocked by 
the end of 1975. Funds for the purchase of this annual surplus will be 
additional to those revolving funds required for seasonal surplus. 
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32. One possibility of disposing the net annual surplus is to ship it to. 
East Malaysia where self-sufficiency is less imminent. In recent years, rice 
imports into East Malaysia provided about 40% of consumption requirements in 
these two States. In 1966-69, imports into Sabah average 30,000 tons annually 
and Sarawak ranged between 45,000 to 61,000 tons per year. Thailand and China' 
have been the major rice suppliers to both States. 

33. The attractiveness of the proposal to ship surplus rice to East 
Malaysia depends largely upon prices at which this rice can be made available. 

A $16 GMP for local pad! is roughly consistent with an FOB, wholesale or 
stockpile purchase price of $27.50 per picul of milled rice and a retail price 
of about $34. This price of $47.50 ($460 per ton), FOB basis, can be compared 
with the projected 1975 FOB price for Burmese rice of $300 or $375 for good 
quality Thai rice. Assuming quality of Malaysian rice is roughly identical to 
either Thai or Burmese rice, these figures suggest that subsidies of M$85- 
$160 per ton would be required in 1972-1975, to move Malaysian rice into world 
markets if the $16 GMP is maintained. Other things being equal, a lower GMP 
would require a lower subsidy. To the FOB price of about $460 per ton must be 
added coses of transport between Port Swettenham (the port serving West Malaysia' 
largest rice surplus area) and East Malaysian ports of about $50 per ton. This 
CIF price (Kuching/Kota Kinabalu) in excess of $500 per ton can be compared 
with the projected CIF price for Burmese or Thai rice of $350 or $425, res¬ 
pectively. A subsidy of $75 to $150 per ton would appear necessary to provide 
competitively - priced West Malaysian rice in East Malaysia. The level of 
subsidy is however comparable with the annual cost of maintaining a ton of 

rice in the Government Stockpile (which is at $92.40 per ton, see paragraph 27). 
If East Malaysian imports totalled about 80,000 tons annually, as in 1966-69, 
and all come from West Malaysia, the yearly export subsidy bill would be bet¬ 
ween $6 to $12 million. This assumes that there are no protective tariffs 
against foreign rice in East Malaysia. With such tariffs being introduced, 
the amount of subsidy will be smaller. 

34. The above discussion indicate in general some of the policy issues 
which provide the basis for the formulation of rice policies for Malaysia 
during the sixties and up to the mid-seventies. 
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FOOTNOTES 


I/ Guaranteed Minimum Price for padi, introduced in 1949. 

2/ Federal Agricultural Marketing Authority established by an Act of 
Parliament in 1965. 

3/ Pad! and Rice Marketing Board established in 1967 through Regulations 
derived from the FAMA Act 1965. 
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Rice Policy in Indonesia 
Saleh Afiff and C. Peter Timmer* 

I. Evolution of the Policy: 1950-1967 


Most wajanq golek , the traditional and popular Indonesian 
puppet plays, have three acts. The first introduces the char¬ 
acters and identifies good and evil. The second casts the 
good characters, usually because of some minor flaw in their 
character, into great tragedy and causes the audience to near¬ 
ly lose hope. But in the third act the hero, after many narrow 
escapes and temporary reversals, manages to emerge triumphant 
and banishes the evil forces to the forests in East Java. 

Whether is is art following life, or vice versa, many events in 
Indonesia seem to have a tendency to follow this heroic pattern. 
And the "rice problem" is no exception. In order to understand 
the present policies and what looks like an emerging success 
story, it is necessary to see acts one and two. 

Historical Perspective 

Tables A-l - A-5 at the end of this paper present an his¬ 
torical and statistical summary of the role of rice in Indone¬ 
sia. The overriding importance of rice as the basic Indonesian 
foodstuff is clearly reflected in Table A-l, which compares the 
per capita production of the basic carbohydrates — milled rice, 
maize, cassava, and sweet potatoes — on a milled rice equiva¬ 
lent basis. In only one year did rice fall below half the 
total carbohydrate production. And production data alone un¬ 
derstate the importance of rice consumption because rice is 
imported while cassava (tapioca) and maize are exported. In 
1960, for instance, about 1.1 kg. per capita of tapioca was ex¬ 
ported and 9.3 kg. per capita of milled rice was imported. So 
although rice formed 55% of Indonesian carbohydrate production 
in 1960, it was 58% of carbohydrate consumption . In fact, the 
mere fact that rice is imported while other basic carbohydrates 
are exported indicates how important rice is for the population. 

For the five years from 1960 to 1964 rice imports averaged 
a million tons. In 1965 and 1966 when imports were less than 
a quarter of a million tons, rice consumption was only 80 kg. 
per capita, 11% below the 1960-64 average. A further notion of 
the "rice problem" faced by the present government when it came 
to power in 1966 is evidenced in Table A-l. The production of 
rice as a percentage of total carbohydrate production declined 
fairly steadily from the 1960 level of 55.1% to a low of only 
47.9% in 1964. In 1966 the level was still but 52.9%. 

Table A-2, which shows total rice production, area harvest¬ 
ed, and yield for Java, outside Java, and all Indonesia, gives 
an even clearer picture of the problem. Throughout the 1950's 
and early 1960’s, rice production outside Java was erratic, but 
around a rising trend. The 1966/67 average of 4,275 million tons 
was 23.2% higher than the 1959/60 average of 3,470 million tons. 


' Mead, Agriculture Bureau, and Harvard Advisory Group, respectively, of the 
National Planning Agency, Jakarta, Indonesia. 
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But production on Java, where approximately 80% of Indo¬ 
nesians live, actually declined by 4.6% during the same time 

period. This decline, from 5,055 million tons to 4,820 million 
tons occured in the face of a population increase of about 17%. 

The situation is even worse if particular years are picked out 
to magnify the decline: from 1960 to 1964 production fell by 
13.6% on Java. 

The factors responsible for this decline, mostly the 
political and economic instability that will be discussed short¬ 
ly, took a heavy toll in rice production. If only the rather 
modest trends of the late 1950's could have been maintained on 
Java, an increase of 1.5% per year m production, output in 1966/ 

67 would have been 5.61 million tons instead of 4.82 million 
tons, or 16.4% higher than what was actually realized. 

The production problems on Java in the early 1960's were 
jointly caused by declining area harvested and declining yields. 
Yields dropped continuously from a 1962 high of 1.26 tons of milled 
rice per hectare to a 1966 low of only 1.13 tons per hectare, 
which was no better than in 1958. Compounding the problem of 
lower yields, and partly causing them, was a prior decline in 
area harvested. This was mostly due to a deterioration, through 
neglect and lack of funds in the rather sophisticated irri¬ 
gation network on Java. As the extent of technical irrigation 
declined, so did the area successfully double cropped. Inade¬ 
quate and uncertain water supplies also led to lower yields. 

The economic instability probably caused some decline in 
production even more directly. The extent of the price insta¬ 
bility, which is now infamous, is shown in Table A-4 and Table 1. 
Rice prices rose from an average of 6.59 Rp/kg in 1957/60 to 
2816.35 Rp/kg in 1965, and prices had reached 8000 Rp/kg in 1966 
before the 1000 to 1 deflation. Farmers who sold their produc¬ 
tion at harvest time were unable to buy their essential living 
commodities a month later. Of course, even day to day credit 
tends to disappear in such an inflation. 

Table 1: Average Prices of Medium Quality Rice 



in 

Dj akarta. 

in Rp/kg. 



Year 

Price 

Year 

Price 

Year 

Price 

1950 

0.85 

1957 

5.01 

1964 

211.64 

1951 

2.06 

1958 

7.30 

1965 

2816.35 

1952 

2.26 

1959 

6.46 

1966 

7.12* 

1953 

2.25 

1960 

7.60 

1967 

19.80* 

1954 

2.83 

1961 

13.45 

1968 

62.72* 

1955 

3.05 

1962 

42.04 

1969 

42.08* 

1956 

3.93 

1963 

78.91 

1970 

48.14* 


*New rupiahs, equal to 1000 old rupiahs. 
Source: BULOG 
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But Table A-4 shows that the general inflation was only 
part of the instability that plagued the farmer. The other part, 
and probably even more important in terms of a disincentive to 
production, was the extreme movements in rice prices (both up 
and down) seasonally and spatially. Table A-4 does no more than 
provide a glimpse of the gyrations, but even this is astonishing. 

In February, 1962, rice prices in all Indonesia averaged 
about 39 RpAg. But the price in Bali was only 13.25 Rp/kg at 
the same time the price in Palembang, in Sumatra, was 80.00 Rp/ 
kg. Physical transportation and handling costs would not have 
exceeded 10 RpAg to move rice from Bali to Palembang. By 
October, 1962, the pattern of prices had changed drastically 
with the Bali price rising seasonally to 48.00 RpAg (1) while 
the Palembang price fell to 60.31 RpAg. But the very wide 
degree of price deviation nationally, measured simply as the sum 
of the percentages that the individual high and low prices are 
from the average, was hardly changed. In February this sum was 
171.3% and in May it was 169.7%. The average for 1962, based 
on the three representative months of February (high price on 
Java), May (low, harvest price on Java) and October (about av¬ 
erage), was 148.3%. This typically meant that the highest 
price prevailing in Indonesia was about 4 times the level of 
the lowest price. And this range is not a lowest farmgate 
price to a highest urban retail price; it is a comparison of 
urban retail prices. 

The situation in 1966 was essentially the same, with an 
average sum of deviations for the year of 112.1%, down some¬ 
what from the 148.3% of 1962. But the rice market in particu¬ 
lar and the entire Indonesian economy in general were still 
characterized by an inability to match seasonal and regional 
price differences to the costs of storage and transportation. 

At fault were all the factors common to all underdeveloped 
market economies — shortage of credit, lack of communication 
and information, inadequate marketing facilities (especially 
on the outer islands), etc., and these were accentuated in In¬ 
donesia by the rapid inflation and deteriorating infrastructure. 

But in addition, and probably more important, the fault 
lay with governmental barriers to trade. The national govern¬ 
ment prevented rice mills from operating except on government 
account. Regional administrators, fearing (with some cause) 
that the national government would not provide adequate rice in 
case of shortage, prohibited the export of rice from their re¬ 
gion, no matter how low the price fell. And at all levels al¬ 
most everyone with any type of authority found the rice trade 
an easy source of revenue, so that taxes, both formal and in¬ 
formal, frequently exceeded the value of the rice traded. Rice 
policy, such as it was, emphasized consumer interests (rice im¬ 
ports from 1960 to 1964 averaged a million tons a year — see 
Table A-3) and local revenue generation. It is no wonder that 
production suffered and prices were unstable. 
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Repelita: the First Five-Year Development Plan (1969/70-1973/74) 

When work on the Five-Year Plan began in 1968 the new 
government had already achieved a substantial degree of monetary 
stability, at least relative to the previous few years. Through 
a combination of very high official interest rates (9% per 
month) and imports of food aid commodities (the rupiah proceeds 
of which were used, instead of the printing press, to finance 
the government budget), the inflation rate was brought down to 
30%-40% per year. Stabilization was still the primary goal of 
the government, but attention was being turned to development. 

It was inevitable that rice, because of its paramount 
importance in the national economy, would be called upon to 
play a dual role. Because it was the chief wage good in the 
economy — and has a 31% weight in the Cost of Living Index, 
rice prices would have to be stable if the economy was to be 
stable. And because rice production and processing was the 
chief source of livelihood for about half the Indonesian pop¬ 
ulation, production would have to increase if there was to 
be any widespread increase in incomes per capita. And final¬ 
ly, because of the new, high yielding rice varieties (develop¬ 
ed partly from Indonesian rice strains), Indonesia's compara¬ 
tive advantage, at least in the short-run, lay in agriculture. 
The most lucrative import substituting investments were like¬ 
ly to be in rice production. Self-sufficiency in the basic_ 
foodstuff became the leading priority of Repelita /20 , p.2./ 

It is the nature of the planning process that general 
goals such as self-sufficiency get translated into specific 
production targets. It is slightly ironic that with possible 
targets determinable by the requirements of stabilization, in¬ 
come growth, or foreign exchange savings, that the ultimate 
rice production target in Repelita is nutritional. Production 
of 15.42 million tons in 1973/74, the final year of Repelita, 
v/ill guarantee a per capita consumption of 120 kg of rice. 

This quantity was recommended as necessary on nutritional grounds 
at a "Workshop on Food" sponsored by The National Academy of 
Sciences and LIPI,the Indonesian equivalent,in 1968. 

The general strategy for agriculture is best stated in 
Repelita itself: 

"The present Five-Year Development Plan for the agricul¬ 
tural sector aims at increasing food production, especially 
rice, increasing the production and diversification of ex¬ 
port crops, and enlarging employment opportunities. With 


_l/Leon Mears calculated /10 , p.6/ in 1967 that a 5 Rp/ 
kg. increase in rice prices, then about 15-20 Rp/kg., would lead 
to an increase in rubber production costs on estates of 5.5%. 


2.76 
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increased productivity the agricultural sector will form an 
expanding market for the output of other sectors, especially 
the industrial sector, which will increase the possibilities 
of accumulating capital to finance the development of other 
sectors. 

"Production of food will be increased at a rate that will 
permit within the next 5 years the elimination of rice im¬ 
ports. A supplementary aim is to improve the nutritional 
value of the consumption of the average Indonesian through 
increasing the production of foodstuffs which contain ani¬ 
mal as well as plant protein, especially fish, nuts and 
beans. The positive effect of achieving the above objec¬ 
tives is that Indonesia will not have to import rice, which 
means that scarce foreign exchange can be used to import 
the capital goods and raw materials needed for the develop¬ 
ment of other sectors, especially the industrial sector. 
Moreover, increasing the production of food will result in 
raising the income of the food producers. This will improve 
the standard of living of the farmers who_for such a_long 
time have lived in poverty and misery." /20, pp. 4-5/ 

It is essential for an understanding of Indonesian rice 
policy to realize that Repelita presents only one side of the 
picture — the development side. The other side, which is 
necessary even before any development can take place, is price 
stabilization and market integration. Stabilization, once 
achieved, tends to be taken for granted. But in Indonesia, on¬ 
ly five years away from an inflation rate of 600% a year, sta¬ 
bilization is still a cornerstone of the rice policy. Develop¬ 
ment is building on that cornerstone and, probably, will even¬ 
tually obscure it. But without it the whole effort crumbles. 
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II. Implementation of the Policy/ 1968-71 


Any rice policy must have an impact on all three facets of 
the market — supply, demand, and price. Some policies tend 
to emphasize one rather than other, but in the end each is 
mutually determined with the others. In Indonesia, the policy 
target is consumption oriented, the implementation through the 
BIMAS rice intensification program is production oriented, but 
the ultimate evaluation of the policy is determined by the level 
and stability of prices and the level of imports. 

In discussing the details and implementation of the policy, 
then, it is helpful to look at supply, demand, and prices 
separately, realizing all along that they are not separable. 

The discussion of prices especially will draw on the results in 
production and consumption. 


Production 

Attempts to raise rice production pre-date World War II. 

The Dutch colonial government tried to reach the peasant culti¬ 
vator with an extension service system known as the "oil spot" 
(olie vlek) method. The idea was to demonstrate means of in¬ 
creasing productivity on locations with the best conditions to 
ensure success of the technique. The successful application 
of a particular way of cultivation could then be copied by 
farmers in an ever widening area. 

The demonstration plots were generally only one-third of a 
hectare, and while the qualitative results were quite satisfac¬ 
tory, progress^ was much too slow to even keep pace with popula¬ 
tion growth /25 , p.4/. After Independence, attempts were made 
to shorten the time span through a more effective extension 
service. But the result was merely an enlargement of the "oil 
spot" technique which foundered through lack of funds. 

In 1959 Indonesia embarked on an ambitious three year self¬ 
sufficiency-in-rice campaign. Three separate programs were 
initiated : 

1) intensification of rice cultivation through the use of 
"padi centers", 

2) rice cultivation on dry farms through mechanical clearing 
of land, and 

3) clearing and cultivation of tidal lands. 

Only the first program was started in 1959. Each padi 
center was to coordinate the intensification efforts over an 
area of approximately 1000 hectares; after five years the plan 
was to have 1,500,000 hectares in the program. Farmers in each 
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padi center area were given credit in the form of fertilizer, 
seeds and funds, with repayment in the form of dry stalk padi, 
generally at a price below free market prices jT \25 , p.7/. 

The padi centers centralized, for the first time, all of 
the tasks of rice intensification. These included the provision 
of education, information, fertilizer and pesticides, and a 
means of collecting the padi as payment. But the program was 
a failure. In 1959 Indonesia imported 610,000 tons of rice and 
in 1962 it: imported 1,010,000 tons. The sources of the failure 
/ 25 , p.8/ were important lessons in the design of current 
programs: 

1) The strong centralization of the intensification effort 
in general, and the padi collection at low prices in particular, 
met with an unfavorable response from the farmers. Not un¬ 
naturally, they regarded_it as the government practicing the 
usurious idjon system. /25, p. 9/ 

2) Easy credit, designed to bypass bureaucratic bank pro¬ 
cedures, was badly abused, both by the officers giving the cred¬ 
it and by the farmers receiving it. 

3) The new agency was given, "in one stroke", responsibility 
for disseminating information, distributing fertilizers, sup¬ 
plying seeds, disbursing credit, and collecting padi. Conse¬ 
quently, each padi center was extremely short of experienced 
and trained personnel, although in many cases these personnel 
were available and unutilized in existing specialized agencies. 

The failure of this apparently well conceived program meant 
that any program to follow must be small in scale and independent 
of Government support. Thus, the BIMAS "action research" pro¬ 
gram, conceived in 1963 at the Institute of Agriculture in 
Bogor, sent twelve fourth and fifth year students to live in 
the villages and work closely with three blocks of about 50 
farmers each. The results were riceproduction 50% higher than 
on neighboring fields /23 , pp.63-64/. 

There were two basic innovations in the program that earlier 
efforts lacked: the extension "agents" lived in the villages 
alongside the farmers, and each worked only with a limited 
number of farmers whose fields lay next to each other. 

"These two innovations made the difference between 
success and failure. As has been mentioned, the students 
were neither skilled rice technologists nor experienced 
extension agents, but they were young and enthusiastic and, 
living in the village as they did, soon won the confidence 
of the farmers. A part of their task, moreover was to 
conduct demonstration-type fertilizer and other experiments 
on farm fields, and the joint work they did with the 
farmers on these experiments helped them to gain the res¬ 
pect of the experienced practical agriculturalists. In- 
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sistence that no single student should work with more than 
50 farmers whose fields lay in one block of land also meant 
that the students could get to know the farmer co-operators 
well. It meant, too, that the program was not "diluted" 
as had happened all too often in the past when extension 
efforts were ineffective because they were spread too thin. 

An important by-product of working with a group of neigh¬ 
bors was that it helped the students to organize joint or 
communal activities, for example cleaning the irrigation 
channels, that benefited the whole group." /_ 23 , p.64/ 

The program was so successful in 1963/64 that it was ex¬ 
panded in 1964/65 to 440 students from nine colleges of agri¬ 
culture sent to 220 villages. This year the program was spon¬ 
sored and financed by the Dept, of Agriculture rather than the 
college to give the effort more authority. About 10,000 hectares 
were covered by this program, with yields almost 5 metric tons 
of dry stalk padi higher than non-program yields. 

The success of this program, which developed as its slogan 
parttj a - usahaj /, was as much due to the brashness and courage of 
the student workers as to the techniques being introduced. 
Difficulties in obtaining supplies, especially fertilizer, were 
severe, and the student actions often drastic. 

"Two of the groups of students were able to obtain the 
fertilizer only after making special return visits to the pro¬ 
vincial capital where they interceded with the Provincial 
Governor and the Provincial Head of the Department of Agricul¬ 
ture on behalf of the farmers." /23 , p.65/ The reception of 
the farmers to the program was excellent so long as the supplies 
were actually avaJlable when needed. 

But once again a successful idea was expanded too rapidly. 

By 1967/68 total area under the program reached almost 1.6 
million hectares, and the yield differential was only 2.1 tons 
of stalk padi higher than non-program yields. The inverse 
relationship between program area and differential yields has 
been identified by the BIMAS evaluation study and can be sum¬ 
marized as follows : 


2/ Pantja - usaha is "the five-fold way", and included 
1) improved water control, 2) use of improved seed, 3) use of 
fertilizer^ 4) use_of pesticides, and 5) better cultivation 
methods /23 , p.66/ 
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Table 2: Relationship between Program Area and Differential 
Yield over Non-Program Yields 


Year 

Program 

Area 

Program 

Yield 

Non-Program Differential 
Yield 


(Ha) 

(..Ton/Ha mill dry 

stalk padi....) 

1965 

9,800 

7,290 

2,313 

4,977 

1966 

340,600 

4,910 

2,216 

2,694 

1967 

522,000 

4,890 

2,123 

2,767 

1968 

1,596,200 

4,038 

1,905 

2,133 

1969 

2, 258,700 

3,243 

2,258 

0,985 

1970 

1,748,600 

4,319 

2,328 

1,991 


SOURCE: Rice Intensification Study, Economics Group, Appendix 4 , 
"Imputed Contribution of the Government Intensification 
Program to Indonesian Rice Production", Preliminary 
Draft. 

The declining program yields and diminished yield differen¬ 
tial as well as concerns for fertilizer supplies and credit a- 
vailability, induced the Government to attempt still another 
approach for the harvest in 1969. This was the BIMAS Gotong 
Rojong (BGR) program, under which the Indonesian Government con¬ 
tracted with several foreign companies to provide rice areas with 
fertilizers and pesticides to increase yields. The contractors 
also agreed to deliver seed and cash allowances to the farmers 
and to provide equipment and advice to the extension workers. 

The contractgsats covered mostly suppliers credits, for the 
companies used fertilizer and pesticides of their own manufac¬ 
ture. These credits, plus a substantial management fee, were 
repaid generally within one year of application. The Central 
Bank paid the foreign companies a fixed price per hectare treat¬ 
ed. The farmers who were placed under the program were then 
obligated to deliver one sixth of their total padi crop to the 
government in exchange for the inputs and services received 
from the foreign countries. At the same time the Government 
continued some of its previous intensification programs, so 
that total area under some sort of program in 1969 reached two 
and a quarter million hectares.2a/ 

Relative to what had been achieved under earlier programs, 
and relative to the availability of most production inputs 


2a/ This is a simplified summary of a very involved topic 
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on soft-loan terms, BGR was a production and financial failure. 
The quantity of padi received from the farmers by BULOG as re¬ 
payment of the credit was substantially below expectations. 

The shortcomings had to be drawn from budget revenues to enable 
payment by the Central Bank to the contractors, and this was 
a serious drain on resources. 

It has been difficult to determine exactly why there were 
such large shortfalls in padi repayments. But both lower yields 
than anticipated (see Table 2) and underpayment of actual yields 
seem to have been responsible. 

Further difficulties with BGR were 1) locating the program 
in some areas where adequate water supplies were not assured 
thus wasting a portion of the inputs, 2) the rigid package of 
inputs caused many farmers to sell part of the fertilizer on 
the market at cut-rates, with the buyers frequently using the 
fertilizer on non-rice crops, and perhaps most important in its 
longer run impact, 3) the BGR program had a very negative effect 
on the development of a market structure and credit institutions 
The program bypassed the existing commercial traders who uti¬ 
lized primarily the civil administration and foreign contractor 
in servicing the farmers in rural areas. Farmers also became 
accustomed to not repaying credits. 

In a remarkable show of flexibility, the Government dis¬ 
carded the entire BGR program in 1970 after carefully evaluating 
the evidence. In its place, building on the foundations of the 
earlier BIMAS programs and a very successful 75,000 hectare 
pilot scheme in Jogjakarta, was a "perfected BIMAS" organized 
around a "Village Unit". This program, which now looks as if 
it will carry the major thrust of the rice intensification effort 
through the end of the Five Year Plan (1973/74), can be quickly 
summarized as being "incentive oriented". 

Observers have noted that the Indonesian rice farmer is 
one of the most skilled in Asia /8, p. 2 / many now have 

considerable experience in the use of fertilizer and pesti¬ 
cides. But these farmers have stubbornly refused to "modern¬ 
ize" unless the relative price of fertilizer to rice was favor¬ 
able. This sensible attitude has even been formalized into 
the "Rumus Tani", or farmer's formula, which says that a kg 
of urea should cost no more, to the farmer , than a kg. of milled 
rice can be sold for, at the farmgate , to make the extra cost 
and effort of fertilizer use worthwhile. 3/ 


3/This was probably a pretty good guideline until the high- 
yielding seeds emerged and_significantly lowered the cost curve. 
In 1969, Mears and Afiff /_ 13_/ calculated incremental benefit/ 
cost ratios of approximately 1.5-2.0 when the Rumus Tani was 
met for high-yielding seeds. Preliminary results from the BIMAS 
(cont. on p. 11). 
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The new program has thus introduced considerable flexi¬ 
bility into the intensification package. The implementation 
stresses getting seeds, fertilizer, and pesticides to the 
farm level at favorable prices, providing subsidized credit 
through the village banking credit unit of BRI, (Bank Rakjat 
Indonesia, the "People's Bank"), sending mobile teams of ex¬ 
tension and program experts to explain the use of inputs and 
how the program functions, and then guaranteeing the farmer a 
profitable floor price for his padi. The individual farmer 
is then free to decide whether he will participate in the pro¬ 
gram, and to what extent, up to 100% of the recommended program. 

One major aspect of the implementation has been to trust 
the private market, at least partially, to distribute ferti¬ 
lizer. This is in striking contrast to previous years when 
the state-owned P.N. Pertani was the sole distributor of fer¬ 
tilizer. Due to a number of institutional and management 
problems, P.N. Pertani often acted as a stock maximizer rather 
than a sales maximizer. Now P.N. Pertani has been joined by 
PUSRI 4/ and Pertamina as major distributors, as well as by 
a handful of smaller companies. All firms are charged to sell 
urea and T.S.P. at the village level at no more than 26.6 Rp/ 
kg. Beyond this injunction (enforcement of which falls large¬ 
ly in P.N. Pertani's hands), the firms are free to compete. 

The price of 26.6 Rp/kg contains a subsidy of perhaps 7-8 Rp/ 
kg which is covered from the Development Budget. 

The implementation of an effective floor price is the 
other major innovation ir the program. Although attempts were 
made in the wet season harvest in 1969 to support padi prices 
at a profitable level, the effort was generally unsuccessful 
as is shown in Table 3: 


(cont.) 

evaluation study show much higher ratios to farmers using the 
new seeds. So even a Rumus Tani ratio of 0.8 would still be 
extremely profitable on the average for adopters of PB-5 (i.e. 
IR-5). 

4/PUSRI operates its own urea production plant in Palem- 

bang. 


a 53, 
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Table 3: Average Prices for Padi in Rural Markets, April-July 




(Wet Season Harvest), 1969 

and 1970, in 

Rp/kg. 





West 

Central 

East 

South 





Java 

Java 

Java 

Sulawesi 









r-l 

l 

1969 

15.82 

14.19 

11.81 

12.92 

1/ 

0 

.a 


1970 

22.12 

19.24 

16.69 

18.58 

1/ 

3 

r-l 

3 

PQ 

CN 

t 

% 

Change 

39.8% 

35.6% 

41.3% 

43.8% 



1969 

14.50 

13.30 

10.80 

13.37 

2/ 

§ 


1970 

20.56 

17.87 

15.42 

16.00 

2/ 

3 

r-l 

3 

PQ 

r-l 

« 

% 

Change 

41.8% 

34.3% 

42.8% 

19.7% 



1969 

13.65 

12.77 

11.16 

11.00 

3 / 

s 


1970 

19.42 

17.28 

15.94 

13.50 

3/ 

<U 

u 

0 ) 

% 

Change 

42.2% 

35.3% 

42.8% 

22.7% 


Eh] 

3 


1969 

12.11 

11.50 

10.22 

10.83 

1/ 

a 


1970 

17.95 

16.10 

14.86 

NA 


ere 

% 

Change 

48.2% 

40.0% 

45.4% 

NA 


El 






/ » 


SOURCE: 

IPEDA Reports (Central Bureau of Statistics) 



1/May-July only 2/July only 3/June only 4/June-July 

only 

Rural prices in 1969 for average quality Tjere padi (Bulu 
variety sells at above average prices) were uniformly be¬ 
low the prices thought necessary to make widespread fertilizer 
use profitable. The policy outlined by Mears and Afiff / 13__/ 
in August, 1969 was designed to raise these prices to the 
farmer (and still maintain retail price stability). 

The operational agency responsible for supporting the floor 
price is BULOG, the Food Logistic Board. It's charge is to buy 
as much milled rice at the rice mill as is necessary to keep 
the price from falling below 36 Rp/kg. BULOG offers a small 
incentive for better quality rice (lower percentage brokens) 
but makes no varietal differentiation (which is more important 
in Indonesia, where taste rather than quality per se is still 
the major factor determining price). There are no seasonal 
or spatial dimensions to the floor price policy. 
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BULOG also has contracts whereby it purchases stalk padi 
or gabah (rough rice), but the minimum size of contracts has 
been five tons, which discourages most farmers from selling 
directly to BULOG. One of the major unresolved factual ques¬ 
tions in Indonesian rice marketing is whether the farmer ac¬ 
tually received 13.20 Rp./kg for his padi even if the mill 
receives 36 Rp/kg for its milled rice, and the minimum urban 
retail price is 42-43 Rp/kg. The bulk of the evidence sug¬ 
gests that he does, but this evidence remains unsubstantial. 

By most standards of comparison, implementation of the 
floor price in 1970 was successful, with padi prices considerably 
higher than in 1969 (see Table 3, above), as BULOG bought al¬ 
most 500,000 tons of milled rice. In 1969 only about 200,000 
tons were purchased. The 1970 Dry Season crop was exceptionally 
good, spurred by heavy rainfall and, presumably, by the avail¬ 
ability of inputs and flexibility in the intensification pro¬ 
gram. And only in 1970 did Indonesian rice production finally 
make up all the ground it has lost in the mid-1960's. An op¬ 
timistic trend line drawn through production in 1955 and 1960 
is not reached again until the 11.6 million ton production in 
1970. The prospects for a 1971 crop of about 12.5 million tons 
now look good. This would be one million tons more than the 
1955-60 trend. 
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Consumption 

Rice policy in Indonesia has traditionally been consumer 
oriented, with adequate supplies at low prices (below world 
market levels) the major concern of the government. Keeping 
rice prices low helped keep Indonesia's labor intensive ex¬ 
port products competitive in world markets even with ineffi¬ 
cient production and marketing techniques, and also minimized 
the potential for urban unrest. 

Official policy of the present government has attempted 
to redress this one-sided policy by implementing the profit¬ 
able floor price to farmers discussed above, but it has not 
discarded its concern for consumers' interests. Indeed, rice 
price stability is still the basic ingredient in the develop¬ 
ment effort, and this stability is primarily a matter of hold¬ 
ing a ceiling price for rice. The farmer is protected by a 
government offer to buy all rice offered at 36 Rp/kg at the 
rice mill and the consumer is protected by government sales of 
rice to hold an urban ceiling level of 50 Rp/kg for medium 
quality rice. 

The spread between these two prices was consciously de¬ 
signed from the limited information available to provide at 
least minimum incentives to the private rice trade to accumu¬ 
late and carry stocks from harvest to patjeklik (the pre¬ 
harvest period). £~ 13_/ Private costs of carrying stocks 
have been estimated at between 3.5%-6.5% per month , with in¬ 
terest charges making up 57%-77% "*f this total ~l_ 11# p.23/. 

Even at the minimum rate of 3.5% per month the private trade 
needs a price rise of 21% just to carry stocks for six months. 
Since a price of 36 RpAg at the mill translates to about 
42 RpAg in the urban markets (although this spread seems to 
vary seasonally and shows some evidence of declining), the total 
seasonal variation permitted is only about 19%. A trader who 
buys in May at the floor price must sell by November at the 
ceiling price to earn any return at all. And indeed, in 1969, 
the private trade in West Java did seem to exhaust their stocks, 
at least for the Djakarta market, by October or November, even 
though they bought the rice very cheaply before a successful 
floor price policy was implemented. 

Still, the picture is not as bleak as it seems. At least 
on Java, rice is harvested all year long, with the big peak in 
April-June and a smaller (dry season) peak in September-Octo- 
ber. So the private trade buys and sells rice continuously. 

In addition, the price spread between the floor and ceiling 
price is larger than it appears. BULOG makes no varietal dis¬ 
tinction in purchasing at the floor price, and only guaran¬ 
tees that an "average" variety and quality rice will be avail¬ 
able for 50 RpAg at Patjeklik . The private trade can buy BGS 
Krawang variety close to the floor price, for instance, but 
sell it in Djakarta at patjeklik for 3-5 Rp/kg more than the 
ceiling price. The "indicator price" is BGA Krawang, which is a 

_ notch below 
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BGS at patjeklik . Whatever the trading techniques and margins, 
the private trade seems to be carrying a larger proportion of 
the marketed surplus. In 1970 they supplied the Djakarta mar¬ 
ket beyond December and into mid-February, 1971, before BULOG 
was called upon to defend the ceiling price. 

BULOG implements the ceiling price policy in two separate 
fashions; one direct and one indirect. The direct tool is 
through urban market injections whenever the retail price of 
the indicator variety exceeds (or threatens to exceed) 50 Rp/ 
kg. Then, working through large rice wholesalers or sometimes 
selling directly to the small retailers in the markets, BULOG 
moves rice into the markets at a price of 47 Rp/kg. The 3 Rp/ 
kg margin provides adequate room to keep the final retail price 
at 50 Rp/kg. There is no regional variation in the ceiling 
price at the moment. 

With taste conscious consumers cvch as exist in Indonesia, 
the rice chosen as the indicator variety, and its substitutability 
with the injected variety are very important. It has happened 
in a number of markets that BULOG has attempted to control the 
price of the local variety rice by injecting U.S. or Japanese 
imported rice, to little effect /see 22_/. In Palembang, for 
example, the local variety which had been used as the indicator 
variety rose in price to 60 Rp/kg although U.S. medium grain 
rice (of better "quality") was amply available in the market 
for 49 Rp/kg. Concern for these sorts of details, of course, 
came only after the general stabilization effort had been suc¬ 
cessful, but they are crucial for a final evaluation of the suc¬ 
cesses and failures of the program. 

The second tool BULOG uses in the stabilization effort is 
direct rice distributions, as payment in kind, to the military, 
civil servants and employees of national companies (PN's and 
PNP's). This policy grew out of the inflation of the 
1950's when the only way to protect government workers' 
wages was to pay a substantial part of them in kind. These 
physical distributions still total about 1,000,000 tons per 
year, and in terms of quantities, are three to four times 
larger than market injections. There is some desire to reduce 
these distributions over time in favor of cash payments, in the 
interests of increased allocative efficiency (and lowering BULOG's 
deficit — partly caused by losses in this aarea). But stabil¬ 
ization will have to be a permanent feature of the economy be¬ 
fore much progress is made here, and the private trade will have 
to be developed in many regions to handle the extra volume. 

In the past there has been some conflict between the two 
demands on BULOG stocks. Since the physical distribution scheme 
was well established before the ceiling price policy, regional 
BULOG officials (in the DOLOGs, or Deport Logistics) were often 
reluctant to sell stocks to the markets if they were uncertain 
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of having adequate supplies to cover their distribution needs. 
Resolving this conflict has called for two different approach¬ 
es. The first has been a process of educating the DOLOG offi¬ 
cials about the new government policy. The second has been to 
get stock levels high enough that most of the conflict dis¬ 
appeared. During 1970 very substantial progress was made on 
both fronts. 

4 

As was noted earlier, BULOG was basically unsuccessful in 
supporting farm prices in 1969, and purchased only 200,000 
tons of milled rice instead of the 500-600,000 tons thought 
necessary to keep prices up. in the face of a poor dry season 
crop late in 1969, BULOG's total stocks were inadequate to de¬ 
fend the price stabilization policy from the top. By the end 
of September, 1969, total BULOG stocks were only 207,000 tons, 
about two months of normal distribution requirements, but not 
nearly sufficient to support extensive market operation. 

October injections were 14,000 tons, December 15,000 tons — 
less than half and possibly only a quarter of what was need¬ 
ed to hold a 50 Rp/kg price ceiling throughout Indonesia. 

This experience reinforced the need to build up a sub¬ 
stantial buffer stock from which supplies could be drawn in the 
short run while imports were being arranged. The desirability 
of such a buffer stock was discussed as early as 1967 £ 10__7, 
but the holding of a substantial buffer stock as part of the 
price stabilization program was not really implemented until 
1970. Stocks at the end of the year exceeded 500,000 tons. 

The sources of rice for the buffer stock (and thus for 
distribution and market operations) are both domestic and for¬ 
eign. The domestic rice accrues from the floor price policy. 
The amount forthcoming is difficult to predict until after the 
harvest comes in (and sometimes well after that!), and since 
BULOG pursues a price rather than a quantity target, planning 
must be very flexible. These planning requirements are be¬ 
coming even more exacting as the proportion of domestic rice in 
the BULOG supply rises as the intensification program succeeds. 
And the intention, of course, is that BULOG will meet all of 
its requirements from domestic rice by the end of the Five-Year 
Plan. 


In the meantime, and historically, imports have been used 
to fill the gap between available domestic supplies and the 
quantity required to meet distribution requirements and market 
operations to hold the ceiling price. Although commercial pur¬ 
chases composed the bulk of the imports in the early 1960's, 
a critical balance of payments deficit and the need to generate 
rupiah'proceeds to finance the government's development effort 
led to large- PL 480 and Japanese food aid rice imports in the 
past several years. This aid-financed rice, and the wheat flour 
that accompanied it, have had a major impact on Indonesia's 
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economy. Most of the first year's Development Budget was fi¬ 
nanced from the rupiahs generated by the sale of these commod¬ 
ities, and the foreign exchange saved was used to import capital 
development goods. So the dual nature of the price stabiliza¬ 
tion policy is revealed once again. 


Large quantities of aid-financed wheat flour were program¬ 
med in 1968, in addition to rice, as part of the stabilization 
effort. Although the quantities originally envisioned (up to 
a million tons per year) never materialized, substantial volumes 
were imported, with short and long run effects. Table 4 shows 
some of the more recent statistics for wheat flour. 


Table 4: Wheat Flour Statistics 


Year 

Imports 
(000 tons) 

Per Capita 
Consumption 
(kg) 

1965 

32.4 

0.309 

1966 

44.9 

0.420 

1967 

146.7 

1.346 

1968 

366.8 

2.476 

1969 

347.1 

3.529 

1970 

504.1 

4.354 

SOURCE: 

PL 480 Team and 

BAPPENAS 


Wheat Flour Price 
Relative to Cheap Quality Rice 


2.289 
3.023 
1.482 
0. 923 
1.072 
1.119 


Aid financed flour was 12.5% of the imported amount in 1968, 75.2% 
in 1969, and 10C% of the 1970 supplies. 

Analysis of statistics reaching back to 1950 reveal that 
wheat flour has long been imported into Indonesia in modest 
quantities, and the per capita consumption in 1956 was not ex¬ 
ceeded until 1968. The factors determining the level of wheat 
flour consumption are complex, as there are four other major 
carbohydrates also consumed in Indonesia. But because wheat 
flour played a major role in the price stabilization effort, _ 
research was conducted to unravel some of these factors £ 26 

The results, briefly, indicate that wheat flour consump¬ 
tion in Indonesia is very sensitive to changes in prices. Hold¬ 
ing other factors constant, a 10% decrease in the price of wheat 
flour leads to a 14% increase in the per capita amount consum¬ 
ed. Thus the own price elasticity is -1.4. 

Rice prices also affect wheat flour consumption, with a 
10% increase in rice prices leading to a 12% increase in wheat 
flour consumption, holding wheat flour prices constant. The 


2 . 57 * 



18 


5/ 

cross-price elasticity is 1.2.— These elasticities are very 
high and are probably caused by two things: 1) wheat flour is 
still consumed in very small quantities mostly by higher in¬ 
come groups (the cross section expenditure elasticity in Djakar¬ 
ta is 1.8), and 2) the wide range of carbohydrates available makes 
cross substitution very easy. The expenditure elasticity and 
own-price elasticity will probably decline as wheat flour con¬ 
sumption increases. 

Since no significant production of wheat grain is ever 
likely in Indonesia, all demand for wheat flour and wheat pro¬ 
ducts will be met from imports. In the current precarious finan¬ 
cial and balance of payments situation this hopefully means aid- 
financed wheat and wheat flour. But the government has at least 
implicitly committed itself to the long-run consumption of wheat 
flour in Indonesia by licensing three wheat flour mills. By 
the end of 1972 they will be able to supply all of Indonesia's 
wheat flour requirements. 

Prices 


The ultimate test of a price stabilization policy is prices. 
We measure consumer welfare not by how much rice (or cassava, 
or peanuts) is eaten, but by whether the population can buy as 
much as it wants at a fair price. For several excellent reasons 
including the income and employment effects for farmers, it is 
desirable to produce enough rice domestically to guarantee this 
fair price. But in the end it is price behavior that deter¬ 
mines how successful rice policy has been. The role that rice 
policy might be expected to play in the equity issues of region¬ 
al and personal income distribution will be discussed in the 
third section. 

What is the score? Clearly, 1969 might be written off 
as a year of trial and error and learning for all concerned. 

But even by 1968 substantial progress was being made on the 
broad scope of integration of the rice market and dampening sea¬ 
sonal price movements. Table A-4 shows that the decline from 
1962 to 1966 in the average deviation of low and high prices 
from average prices (from 148.3% to 112.1%) continued in 1968. 

In February the total deviation still exceeded 100%, with the 
retail price in Palembang almost three times the level in Makassar. 
As in the earlier years, these were not just isolated ex¬ 
tremes — Djakarta's price was two and a half times as high 
as the price on Bali. By May and October however, the high 
prices were only a little more than double the low prices and 


5/ These elasticities were calculated from time series 
data using a logarithmic demand function and are significant 
at a 95% confidence level. 
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there was considerably more clustering about the average. Sea¬ 
sonal variations were also dampened, with no region's high price 
varying from its low by more than 50%. In 1962 Bali's high 
price was 260% above its low. 

Some further progress was made in 1969, but the dramatic 
gains were achieved in 1970 and in the current year. The years 
of learning and experimentation are paying off. From an aver¬ 
age sum of deviations in 1968 of 83.6% the 1970 average fell to 
50.1%, probably the lowest in modern Indonesian history. The 
stability in some places was especially striking: in Ambon the 
average price of (imported) rice never varied from 50 Rp/kg. 

In Medan and Bandjarmasin the floor price was broken at one sea¬ 
son and the ceiling price at another. Both aspects have now 
been successfully tackled in Medan (the February, 1971, price 
was above the floor, in contrast to February, 1970). Several 
cities in Kalimantan continue be problems as the transportation 
system is still inadequate (the same is true of the Pakanbaru 
area of Sumatra), but substantial efforts are being made to bring 
these areas into the national market as well. 

The results, then, have been markedly increased production 
and consumption of rice at stable prices. Production increased 
from 9.05 million tons in 1967 to 11.6 million tons in 1970. 
Consumption has risen from 79.5 kg per capita to 93.9 kg in the 
same period. Deflated rice prices are slightly lower now than 
in 1967, and actual prices are lower than in 1968 (when rice 
prices were unusually high on Java). In terms of the specific 
goals given it, the rice policy has been a success up to now. 

The price policy that has been part cause and part effect 
of this effort has emphasized stabilization around an equilib¬ 
rium price level, not support above it or control below it. 

But the extremely wide spatial and temporal price variations 
that prevailed in Indonesia prior to the present policy gave 
scope for both price support and price control. The government, 
by breaking down barriers to trade, building infrastructure 
and utilizing a government agency to enforce reasonable price 
limits, was able to provide improved price incentives to farm¬ 
ers and better price protection to consumers. Farmers respond¬ 
ed by using more inputs and producing (and consuming) more 
rice. Consumers reacted, through higher incomes and better 
relative prices, by consuming more rice. The stabilization 
policy has apparently had real welfare significance for a 
large proportion of the population. 
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III. Repelita and Beyond: 1972 - ? 

Repelita I : Consistency and Outlook 

The rice production target in Repelita is 15.42 million 
tons, an increase of 51.6% from the 1968 base of 1) 10.17 million 
tons. With a knowledge of the production programs, consump¬ 
tion trends and price policy, it is now time to ask three 
basic questions : 

1) Can Indonesia produce 15.42 million tons of rice in 
1973/74? 

2) If it is produced, can Indonesia consume 15.42 mil¬ 
lion tons of rice in 1973/74? 

3) If it is produced and consumed, what will happen to 
rice prices , both absolutely and relative to other food prices? 

Can it be produced ? — Table A-6 shows the Repelita production 
targets and the necessary inputs to achieve them, on an annual 
basis. The plan called for substantial expansion in both area 
harvested and in yields per hectare. Only 400,000 hectares of 
the total 1,700,000 hectare increase was to be in new technical¬ 
ly irrigated acreage. The rest was expected to come from re¬ 
habilitation of presently irrigated land and expansion of rain- 
fed padi. 

The yield increases were programmed in accordance with 
the potential of the high-yielding seed varieties on 4,000,000 
hectares and total fertilizer application that would more than 
double base year rates. The resulting yield and area figures 
are technically consistent with the production target of 15.42 
million tons. The real question is whether these figures can 
be achieved. 

The evidence to date suggests that while the irrigation 
work is going more slowly than anticipated, differential yields 
on the intensification areas are higher than planned, and the 
production program stayed on or above target for the first two 
years of the Plan. Current prospects for the wet season harvest 
in progress now make the target level of 12.5 million tons in 
1971 at least possible, and perhaps even probable. With the & , 
advent of new seeds better adapted to Indonesian conditions,— 
the odds/producing 15.42 million tons of rice in 1973 remain 
at least even provided the government remains committed to the 
target. 

Z° f 


6/ Two locally bred varieties with field trial yields ex¬ 
ceeding PB-5 were released for multiplication in March 
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Can it be consumed? — Projecting self-sufficiency requirements 
is a complicated exercise, and a realistic effort must take 
account of the change in population, the extent and composition 
of the change in incomes, the likely course of prices e€ com¬ 
peting foodstuffs and the potential for substitution, and any 
changes in tastes. Two papery have recently examined these 
factors in some detail /?,27_/. No specific projections emerged 
from either paper because the ultimate outcome depends strong¬ 
ly on government policy. But the factors leading to various 
consumption levels in 1973 are interesting indeed. 

Expenditure elasticities for rice seem to be quite high 
for a basic foodstuff. Table 5 shows expenditure elasticities 
for quantity of rice consumed, by expenditure class, for urban 
and rural households on Java. 


Table 5: Expenditure Elasticities for Rice on Java 


Monthly Expenditure Class 
Less than Rp. 300 

Rp. 301 to 1000 

More than Rp. 1000 

Weighted Average 


Urban Rural 


0.75 0.92 

( .1371) ( .4238) 

0.44 0.63 

( .7217) ( .5434) 

0.13 0.34 

( .1412) ( .0328) 

0.44 0.74 

( 1 . 000 ) ( 1 . 000 ) 


SOURCE: Sept. - Oct. 1967 Household Consumption Survey 

The weighted average elasticity for urban and rural Java 
combined is 0.69, based on relative population weights of 0.1635 
(urban) and 0.8365 (rural). Evidence from this survey and a 
later one in Djakarta in early 1969 show that the expenditure 
elasticity declines smoothly with higher expenditure levels 
(the "elasticity of the elasticity decline" is -0.5). When 
adjustment for rising per capita incomes from 1967 to the 
present is carried out, an expenditure elasticity of 0.65 as 
a best estimate for Java results. At present income and savings 
levels, no distinction is made between expenditure and income 
elasticities. 

No successful empirical research on the own and cross 
price elasticities for rice has yet been reported. The magni¬ 
tude of the income elasticity would suggest a price elasticity 
of at least -0.5 if no cross price elasticties are considered, 
but the easy extent of cross substitution with other carbohy¬ 
drates has already been noted, and suppressing this would prob¬ 
ably conceal significant sources of change. Accordingly, in 
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the demand calculation below, a cross-price elasticity (with 
a composite of competing carbohydrates) of 0.3 or 0.5 is used, 
with an own price elasticity (relative to the general commodity 
bundle excluding carbohydrates) of -0.1 or -0.3. The "total" 
price elasticity then can range from 0.4 to 0.8 if money rice 
prices remain stable and all other prices change. 

Table 6 shov/s the consumption consequences of holding the 
price of rice at present levels through the stabilization policy 
while other prices in the economy rise. The results are generat¬ 
ed from a consumption function of the form 

a' b c d 

C = AP P I N , where 
r o 

total rice consumption in million of tons 
own price elasticity of rice (-0.1 or -0.3) 
cross price 'elasticity of rice with competing carbohydrates 
(0.3 or 0.5) 

income elasticity (0.65) . 

population elasticity (1.00) (Population growth rate of 
2.0% per year assumed, which is probably too low). 

The results are rather striking in their wide range and, 
if nothing else, provide some rationale for explaining the large 
increases in per capita rice consumption in 1969 and 1970 at 
"stable" prices. First., of course, because of the very high 
rural income elasticities at low income levels, a large chunk 
of any increased production is eaten on the farm (average farm 
size on Java is well below 0.5 hectare, so the average farmer 
is in the low income class). But secondly, the general price 
level moved up about 10% each year and some of the other basic 
carbohydrates became more expensive relative to rice. The na¬ 
tion seems to eat all the rice that it can grow. 

What happens to price? — In order to produce 15.42 million tons 
of rice in 1973/74 much of the government's energies de¬ 
voted to agriculture will go to rice. Repelita calls for sub¬ 
stantial increases in all the foodcrops, but these are simply 
not being realized. The suspicion is that this is not only be¬ 
cause of government inattention, but that favorable rice prices 
and credit availability under the BIMAS program have shifted 
farmers on marginal fields out of cassava and maize and into 
rice. 



Unless this unbalance is corrected (and there seems no good 
reason why it should be except that maize is a good export crop 
— rice is considered a superior foodstuff by maize and cassava 
eaters)jit appears likely that production of these alternate 
carbohydrates will continue to stagnate or decline. If rice 
prices are held at present levels, prices of maize, cassava and 
sweet potatoes will likely increase, if for no other reason than 
a lack of a cost reducing technology (maize may be an exception). 
The possibility of removing all inflation from the Indonesian 





Table 6 


Value of a’ 

Value of b 

% Increase in cost of 
living index ex rice 
per year 

% Increase in price of 
rice substitutes per 
year 


% increase in 
per capita in- 


Gross Consumption of Rice in 1973, in million tons — 

_ - 0.1 __ _ 

+0.3 +0.5 . +0.3 


+0.3 


10 % 


+0.5 


per year 
2% 

13,59 

13,79 

13,59 

13,79 

13,98 

14,59 

13,98 

14,59 

3% 

13,85 

14,04 

13,85 

14,04 

14,25 

14,86 

14,25 

14,86 

4% 

14,11 

14,31 

14,11 

14,31 

.14,51 

15,14 

14,51 

15,14 

5% 

14,37 

14,57 

14,37 . 

14,57 

14,78 

15,41 

14,78 

15,41 

2% 

14,19 

14,39 

14,59 

14,80 

14,59 

15,22 

15,01 

15,65 

3% 

14,45 

14,66 

14,86 

15,07 

14,86 

15,50 

15,28 

15,93 

4% 

14,72 

15,16 

15,14 

15,35 

15,14 

15,78 

15,56 

16,22 

5% 

14,99 

15,20 

15,41 

15,63 

15,41 

16,06 

15,84 

16,50 

2% 

14,80 

15,01 

15,65 

15,86 

15,22 

15,86 

16,08 

16,75 

3% 

15,07 

15,28 

15,93 

16,15 

15,50 

16,15 

16,37 

17,05 

4% 

15,35 

15,56 

16,22 

16,44 

15,78 

16,44 

16,66 

17,35 

5% 

15,63 

15.84 

16,50 

16,73 

16,06 

16,73 

16,96 

17,65 

2% 

15,43 

15,65 

16,75 

16,98 

13,86 

16,53 

17,21 

17,91 

3% 

15,71 

15,93 

17,05 

17,28 

16,15 

16,82 

17,51 

18.21 

4% 

16,00 

' 16,22 

17,35 

17,58 

16,44 

17,12 

17,81 

18,53 

5% 

16,28 

16,50 

17,65 

17,88 

16,73 

17,42 

18,12 

18,84 


—^The assumptions other than the ones shown in the table, are a 2,0% per year population growth, an 
income elasticity of 0.65 for all years, and 1970 base year consumption of 12,15 million tons. 
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economy seems slim — a rate of 5% a year would probably be hap¬ 
pily accepted by most officials over the next five years. 

What this all means for rice consumption is that 15.42 
million tons can be consumed if relative rice price fall. The 
fall need not be much, nor out of line with experience in the 
past few years. For instance, if own price elasticity is -0.3 
and cross price elasticity is 0.3, 15.42 million tons of rice 
can be consumed if the general price index and the prices of 
competing carbohydrates both increase 5% per year, and per 
capita incomes increase at 5% per year (the level of the past 
year, and certainly a possibility over the next 3-5 years if 
the planned rice production targets are realized). A number of 
other combinations, all of them within reason, will generate the 
same consumption. But all involve some fall in the real price 
of rice. 


The Role of Rice in Indonesian Development 

What then is the role of rice in Indonesian development? 
Can the government pursue a policy of stable money prices but 
declining real prices for rice And still reach its self-suffi¬ 
ciency goal? The answer depends on whether the input subsidy 
program is continued and how widely the new cost reducing tech¬ 
nology can be adopted. If inputs continue to cost the same and 
output continues to sell for the same, then the benefit/cost 
ratios are the same. If a high benefit/cost ratio motivates 
the farmer to modernize and increase output, then he will con¬ 
tinue his efforts. 

» 

But it is total real income that the farmer is ultimate¬ 
ly after, not a benefit/cost ratio, and here the cost reducing 
technology is crucial. Even lower prices can lead to higher 
profits if the average costs of production fall fast enough. 

And this is the ultimate promise of the miracle seeds. If this 
strategy could be successfully implemented it would provide pro¬ 
gressively cheaper rice as agriculture’s contribution to devel¬ 
opment. Achieving this agriculture-to-other-sectors transfer 
seems to be a critical factor in achieving self-sustaining 
economic progress. Whether it is too soon for Indonesia's rice 
sector to play this role is not yet known, but the answer is 
likely to emerge before the end of Repelita I. 

Some Unanswered Questions 

It is probably fair to say that there is not a single as¬ 
pect of the Indonesian rice economy that does not need substan¬ 
tial research. Placing priorities is difficult. But . 

1. The rice intensification program, and the resulting in¬ 
creases in production, have meant substantial increases in in¬ 
come for farmers. It is very likely however, that these increas- 
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es have not been uniformly distributed among farmers and prob¬ 
ably those most in need of income gain have been benefited 
least. How can a rice intensification program reach the very 
small landowner (0.1-0.3 Ha) and landless laborers? Will the 
cost of such an effort chew up the gains from the larger farms, 
leaving total income unchanged but redistributed? Can the 
country afford such an effort? Can it afford not to? 

2. What is the employment potential of the rice program? 
Javanese rice culture especially is exceedingly labor intensive. 
Does raising yields provide more work for more workers, or does 
it "merely" increase the productivity of the present work force? 
What policies can further the laborization of rice farming and 
prevent its capitalization? Does this involve a trade-off with 
rising output? 

3. Not all regions in Indonesia have equal potential to 
participate in the rice intensification program. Are the effort 
and resource? going into this program causing regional frictions? 
What alternative development potentials do the non-rice growing 
regions have that could be fostered to promote equitable growth? 
Are the human and financial resources available to promote them? 
What will regional equity in growth cost in terms of total out¬ 
put foregone? How has the price stabilization policy per se 
benefited (or cost) each region? 

4. There are a number of other important questions about 
the price stabilization program. What are the actual size of 
the marketing margins at each stage from the farmer to the con¬ 
sumer? How can they be narrowed? What is the proper size of 
BULOG 1 s buffer stock? Should regional price differentials be 
introduced into the ceiling price? The floor price? Should 
greater differentials be paid for better quality? For differ¬ 
ent varieties? The USAID sponsored Rice Marketing Teams now in 
country should provide some guidance on these questions. 

5. Indonesia has embarked on a rice self-sufficiency 
program without knowing exactly what the economic costs (or ben¬ 
efits) are. Because of the present availability and low price 
of rice in world markets, some fears have been expressed that 
Indonesia's rice intensification program produces rice at great¬ 
er cost than imports. The cost involved is not just monetary, 
but in terms of the time and attention top level policy makers 
put into the rice program. Perhaps these resources could be 
used to better advantage in other crops or in other sectors. 

So it is important to know just what the marginal cost of rice 
is. What are the benefits and costs of the BIMAS program. If 

is Indonesia giving up economically to reach a non-economic 
goal? The BIMAS Evaluation Study will be casting light on these 
issues, although only the government can answer them in the end. 
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6. Our knowledge of the Indonesian farmer is pathetically 
sparse. What motivates him? Which factors that he uses causes 
increased output and which follow along? Do the very small 
size holdings cost anything in economic efficiency? Are there 
social benefits? 

7. The consumption function has received more attention 
than any of the above topics, but there are still some big holes 
What is the price elasticity of demand for rice? What are the 
cross elasticities? What is the nature and extent of cross sub¬ 
stitution with other carbohydrates? How are tastes changing? 

There are a lot of questions and few answers. Implemen¬ 
tation of the next Five-Year Plan is less than three years away; 
its drafting only two years. There is time to organize and con 
duct the research that will answer most of these questions, but 
a start must be made now. 



Table A-l : Comparative Per Capita Production of 

Carbohydrates (kg.) 



Milled 

Rice 

Maize^/ 

Cassava—^ 

Sweet jy 
Potatoes^' 

Total 

Carbo¬ 
hydrate y. 
Production^' 

Rice as 
% of 
Total 

1960 

89.2 

25.0 . 

39.3 

8.4 

161.3 

55.1 

• 1961 

84.9 

23.4 

39.0 

7.8 

.155.1 

54.7 

1962 

89.3 

32.5 

38.8 

11.4 

172.0 

51.9 

1963 

77.8 

23.1 

38.9 

9.3 

149.1 

52.2 

1964 

80.6 

36.0 

39.9 

11.7 

168.2 

47.9 

1965 

82.9 

22.1 

40.2 

7.7 

152.9 

54.2 

1966 

84.9 

33.9 

34.8 

• 7.0 

160.6 

52.9 

1967 

80.5 

21.0 

32.5 

5.9 

139.9 

57.5 

1968 

88.3 

27.5 

33.5 

4.7 

154.0 

57.3 

1969 

91.5 

19.2 

31.2 

5.0 

146.9 

62.3 

1970 

95.8 

20.1 

\ 

29.2 

4.9 

150.0 

63.9 

—^ In 

terms of milled 

rice equivalent. 





Source: Central Bureau of Statistics 
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Ta'Mc A—2 


Area Harvested and billed Rice Product ion 
in Indonesia> i953/1969 



Area Harvested 
Millions of llec 

1. n 

tares 

Produc 

of 

iion -.r. Mil 
Metric Ton 

lions 
s i 

Yield i: 

^ i'ons c* Mi 
per Hectare 

lied 

Year 

Java 

Outside 

Java 

Ir.ti o** 
nesia 

Java 

Outside 

Java 

Indo¬ 

nesia 

Java 

Outbids 

Java 

Indo¬ 

nesia 

1953 

4.02 

2.45 

6.47 

4.43 

2. SS 

•7.31' 

3.10 

1.18 

1.13 

1954 

4.16 

2.46 

6.61 

4,92 

3.02 

7.84 

1.16 

1.23 

1.18 

1955 

4.19 

2.38 

6.57 

4.59 

2.92 

7.51 

1.09 

. 1.23 

1.14 

1956 

4.30 

2.40 

6.70 

. 

4.76 

2.84 

7.60 

1.10 

1.18 

1.13. 

1957 

4.31 

2.49 

6.3C 

4.74- 

2.89 

.7.63 

1.1C 

1.16 

1.12 

1958 

4.39 

2.60 

6.99 

4.95 • 

3.03 

7.98 

1.13 

1.16 

1.14 

1959 

4.33 

2.82 

7.15 

5.05 

3.24 

8.29 

1.17 

1.15 

1.16 

1960 

4.32 

2.96 

7.28 

5.06 

3.70 

8.76 

1.17 

1.25 

1.20 

1961 

3.99 

2.87 

6.86 

•4.&0 

3.47 

8.27 

1.20 

1.21 

• 1.21 

1962 

4.09 

3.19 

7.28 

5.14 

3.75 

8.89 

1.26 

1.17 

1.22 

1963 

3.65 

3.08 

6.73 

4.44 

3.49 

7.93 

1.22 

1.13 

1.18 

1964 

3.66 

3.32 

6.9S 

4.3* 

«±. 05 

8.42 

1.19 

1.22 

1.21 

1965 

4.19 

3.42 

7.61 

4.87 

3.97 

8.84 

1.16 

1.36 

1.16 

1966 

4.11 

3.67 

7.7S 

4.66 

4.48 

9.14 

1.13 

1.22 

1.17 

1967 

4.02 

3.50 

7.52 

4.98 

4.07 

9.05 

1.24 

1.17 

1.20 

1968 

4.26 

3.75 

8.01 

5.54 

4.62 

10:17 

1.30 

1.23 

1.27 

1969 

4.33 

3.88 

8.21 

5.84 

4.96 

10.SO- 

1.35 

1.28 

1.32 

1970 

prel. H.A. 

N.A. 

2s.A. 

6.44 

5.15 

ll. 59 

N.A. 

M.A. 

H. A. 






Table A-3 

: Rice Consumpti 

cn ir. In 

dor.esia 'millions of 

tons ) 


Calendar 

Gross 

Set 


7 ota 1 t-.-'a liable 

Population 

Per Capita 

Year 

Production 

Production— 

Imports 

for Consumption 

(millions) 

Consumption— 

1958 

7.98 

7.50 

0.71 

8.21 

91.1 

(kg) 

9C. 1 

1959 

- 8.29 

7.79 

C. 61 

8.40 

93.2 

90.1 

1960 

8,76 

8.23 

0.89 

9. 12 

95.3 

95.7 

1961 

8.27 

7.77 

1.01 

8.78 

97.4 

90. 1 

1962 

8.89 

8.36 

1.01 

9.37 

99.5 

94.2 

1963 

7.93 

7.45 

1.07 

8.52 

301.7 

83.8° 

1964 

8.42" 

7.91 

1.02 

8.93 

104.0 

85 ^ 9 

1965 

8.84 

8.31 

0.14 

8.45 

106.7 

79.2 

1966 

9. 14 

8.59 

0.24 

8.83 

109.4 

80.7 

1967 

9.05 

8.51 

0. 35 

8.86 

112.2 

79.5 

1968 

10. 17 

9.56 

0.63 

10.15 

115.1 

83.8 

1969 

10.80 

10.15 

0.60 

10.65 

118.1 

93.1 

*3 / 

1970 

11.59 

10.89 

0.95 

11.84 

121.1 

93.9^' 


1/ Estimated at 94% of gross production, with 6% fcr seed and losses. 

2/ After allowance for change in government stocks and estimated changes in private 
stocks, as follows: 1967: -.06, 196S: +.55, 1969: -.34, 1970: +.47 

3/ The per capita consumption would be 98.7 if the 197 0 Heacccur.t (for the General 
Election; of'115.2 million is an accurate population figure. A full Census will 
be conducted in 1971. 
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a 
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Djakarta 
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4. 16 
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Sulawesi 

1 
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1 

tf 
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I 
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25.11 
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k 

0 



1 

g 

c 


Q 

■ 
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« 
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■ 
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26.9% 
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31.7% 
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-66. 0% 
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-43.e%S- 
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-31.6%J—13 • 0% 
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169.7 S 

90.0 

115.9 
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B 
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B 

■ 
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B 

B 

■ 

50.1% 

B 
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Table A-5 : Land Area, Use and Population Pressure 

(in sq. Km.) 



Java 

and 

Madura 

Suma¬ 

tra 

Kali¬ 

mantan 

Sula¬ 

wesi 

Bali and 
Nusa 

Tenqqara 

Moluccas 

and 

W. Irian 

Total 

Indonesia 

Total Land Area 

132,174 

473,606 

539,460 

189,035 

73,614 

496,456 

1,904,345 

1971 Population (millions) 

80.19 

20.38 

5.31 

9.. 17 

7.19 

2.00 

124.24 

Population per km. 2 

607 

43 

10 

49 

98 

4 

65 

Wooded Area 

31,572 

284,200 

414,600 

99,100 

12,200 

375,000 

1,216,772 

Agricultural Area 

97,423 

25,855 

8,177 

12,488 

‘ 10,964 

v 1,085 

155,992 

Agricultural Area Per 

Capita, Ha 

0.12 

0.13 

0.15 

0.14 

0.15 

0.05 

0.126 

Farm Food Crop Area 

82,820 

15,170 ' 

6,930 

8,390 

9,710 

180 

123,200 

Wet Paddy Land 

25,280 

7,780 

2,790 

2,470 

2,430 

N.A. 

40,750 

Wet Paddy Land Area 
Harvested 

30,220 

7,160 

2,260 

2,450 

2,690 

N.A. 

45,220 

Area Harvested as % of 
Total=* 

120% 

92% 

81% 

99% 

111% 

- 

111% 


1 / “ 

f This is a measure of the extent of double cropping of rice. 

Central Bureau of Statistics, Statistical Pocket Book of Indonesia, 1960 except for Area 
of Wet Paddy Land and Wet Paddy Land Harvested, which are from the 1963 Agricultural Census 
and reported in the Statistical Pocketbook of Indonesia, 1967. The 1971 population figures 
are from a press release of the Central Bureau of Statistics. 


Source: 



Table A-6: Sources of Increases to Produce 

15.42 million tons of Rice in 1973/74 



1969/70 

1970/71 

1971/72 

1972/73 

1973/74 

Production Target 
(million ton) 

10.52 

11.43 

12.52 

13.81 

15.42 

Harvested Area 
(million Ha) 

7.60 

7.96 

8.32 

8.76 

9.30 

Average Yields 
(tons/Ha) 

1.38 

1.43 

1.51 

1.58 

1.66 

Area Under In¬ 
tensification 
(million Ha) 

2.59 

2.90 

3.15 

3.48 

4.00 

of which in 

HYV 

’ 0.79 

1.40 

2.15 

3.08 

4.00 

Fertilizer 
Application — 

(000 tons) 






Urea 

338 

430 

530 

676 

eoo 

T.S.P. 

169 

215 

265 

328 

400 

Insecticide 
Applications ■=• 

($ millions) 

15.70 

16.60 

17.50 

18.50 

20.10 

Technically. 
Irrigated 

Acreage 
(million Ha) 

1.70 



2.10 



SOURCE: REPELITA 

—^Amounts applied during growing season in prior year 
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following headings: 

I. On food production/marketing 

II. Marketing of export-commodities 

III. Land- and water- resources' use 

IV. Institution building (mostly on cooperatives) 

V. Statistical reporting 
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Rice Policy in Nepal 
B. P. Dhital* 


Introduction 


Subsistence agriculture still predominates Nepal's economy. Approximately 
88 percent of the population (total population estinated at 11.4 million in 
1970) are engaged in agriculture. This sector accounts for about 66 percent 
(in 1968/6°) of GDP and 85 percent of total export earnings. Rice, maize, wheal 
are the major foodgrains and such cash crops as jute, oilseed, sugarcane, 
tobacco are becoming increasingly important. These main foodgrains and cash 
crons are grown in the distinctive regions the high mountain regions and the 
plains of the Tarai. The Hills and mountains are intensively terraced in 
altitudes up to about 6,000 feet for the cultivation of paddy and up to 15,000 
feet for other foodgrain production. Despite such intensive cultivation, 
however, the mountainous and hilly regions suffer from a food deficit due 
largely to the low productivity of the land and the high population density. 

The bulk of foodgrain is grown in the Tarai where land is relatively more 
fertile and the population density is much less, sharing only one third of the 
total population, while producing about two-thirds of the total crops in this 
country* This has enabled Tarai farmers to export some 300,000 metric tons of 
foodgrains annually to India. Marketing of Nepal's rice surplus has almost 
entirely depended on the rice balance conditions of India, inter alia, her 
adjacent States. 

Land productivity differs significantly between regions. In the case of 
paddy, the Kathmandu Valley, the most advanced area in the country, produces 
nearly 3,500 kg ./ha., while the average yield in other areas ranges from a 
high of 2, 840 kg ./ha. in the eastern hills to a low of 1,640 kg/ha. in the 
western Tarai. The higher productivity of land in the hills should be mainly 
due to the food deficit situation there and to labour intensive cultivation 
while, in the Tarai where a food surplus exists, farmers lack the stimulus 
to intensive cultivation. The good crop harvest in recent years in adjoining 
States of India has given some unfavourable impact on Nepal's export price 
of rice. 


* Chief Economist, Ministry of Food and Agriculture, His Majesty's 
Government, Nepal. 
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In the course of plan Implementation during the past plan periods, 

Nepalese agriculture has experienced various difficulties. In addition 
to the shortage of financial resources, both domestic and external, 
factors such as modem administrative structure, the lack of basic economic 
statistical data, the shortage of well-trained administrators and techni¬ 
cians, notably, still embryonic stage of transport facilities have deterred 
rapid agricultural development. Consequently, major physical targets under 
the Plans have not been successfully fulfilled and economic growth rate 
remained at 2.3 percent on the annual average during the Third Plan period. 

Paddy i3 by far most important foodgrain with its share in total 
foodgrains taking about 60 percent in value. Out of total foodgrains 
produced in 1969/70 (3*7 million Ij/P, paddy accounted for 2.4 million, 
followed by maize (0.92), wheat (0.24) and other cereals (0.15). Yield 
per ha. has varied slightly centering around 2.0 I^/T for the last ten 
yearn. Considering still marginal proportion of area under IIYV in total 
cropped area (the proportion accounting for only 3.7 percent, some 49,000 
ha. in 1969/70). Basic factor inhibiting a rapid propagation of HYV is the 
back of availability of improved variety suitable to the area and a slow 
tempo of irrigation development which, by the end of 1969/70, is estimated 
to have reached 5-6 percent of the total cropped area. Taking into account 
the level and stage of technological, infrastractural and institutional 
preconditions necessary for the farmer to convert from subsistence rice 
cropping to market-oriented farming, the Nepalese faimer is still approaching 
the threshold of the "Green Revolution". 

Current Government Rice Policy 

During the past two decades, major effort of agricultural policy in 
Nepal has been concentrated in maximizing agricultural production and, 
equitable distribution of its products, inter alia, foodgrains. During 
this period, population has increased approximately at the same rate as 
in foodgrain production, about 2 percent on the annual average. It is 
encouraging however that this rather stagnant trand of foodgrain production 
stepped up toward the end of 1960’s, registering 2.7 percent on the annual 
average during Third Plan period. Major factor contributing to this was a 
sharp increase in wheat by 18 percent annually, mainly due to an expanded 
second cropping to paddy field and increased application of chemical fertilizers. 

As against this, paddy production increased only by 1.8 percent during the same 
period largely due to a severe setback affacted by the droughts during the 
first two years of the Plan period. 

Current Fourth Plan (1970/71-1974/75) succeeded previous Plan's objectives 
and policy lines in which maximization of food crop production was given top priority. 
Accordingly, agricultural sector takes a share of 33 percent in the total public 
sector development outlay of current Plan. Even then, this large share allocated 
to agricultural sector is by no means specutacular, considering the predominantly 
large population engaged in agriculture as well as the absolute size of development 
outlay of the HKG. Under such conditions, the target for annual average growth 
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rate of paddy production ha3 been set at the moderate rate of 2 percent in 
the current Plan. Since annual rate of population increase in this country 
for 1971-76 has been forecast at about 2 percent, the magnitude of rice 
surplus might rerain constant. This surplus nay even decrease, taking into 
account still high income elasticity of demand for rice and progressing 
urbanization. 

Pattern of increased rice production strategies in recent years can 
be vvithessed in the expanded public sector activities for "quick yielding" 
nod'-m inputs. For example, area under improved rice seeds increased from 
6,331 ha. in 1965/66 to 49,000 ha. in 1969/70, while the seeds themselves 
also increased carrrespondingly from the negligible 171 L/T to 2,527 I'/T in 
the same period. Tempo of the increase was considerable, still, as pointed 
out earlier, the absolute size of this improvement v/as still too small to 
give effective impact'on aggregate rice production. 

V/itli the establishment of Agricultural 0apply Corporation (ASC) in 
1966, procurement of fertilizer was made from the world market on global 
tender basis and ’istribution channels were created in various districts 
of the Kingdom. In 1969/70, ASC supplied 4,600 l/T (in nutrients) of 
chemical fertilizers out of 4,900 l/T distributed in the country in the 
same year. 

Distribution of agricultural inputs are still local and partial, 
though the coverage of ASC has been gradually expanded. For example, 
in 1966, 80 percent of the chemical fertilizer was consumed in Kathmandu 
Valley and the remaining 20 percent in and around Eirgunj and Kalaiya 
districts. In the sane year, out of the total chemical fertilizers con¬ 
sumed in Kathmandu Valley, 50 percent wes used for paddy, 40 percent for fc 
vegetables, and 10 percent for wheat, while in Dirgur.j, 10 percent 
used for paddy, 80 percent for sugarcane, 8 pefeent for vegetables and 
2 percent for wheat. Even in 1969/70, more than 60 percent of the total ehessi 
chemical fertilizers consumed was used in the Kathmandu Valley alone. At 
present, except for improved seeds, for which the Government provides 
transportation cost subsidy, the distribution of the supplies is restricted 
to the Tarai Region, Kathmandu Valley and a couple of hill districts having 
transport facilities. 

Constraints inhibiting proper and expanded propagation of modem inputs 
to paddy in Nepal are numerous. First of all, Nepalese farm households in 
general are economically extremely poor. Approximately $ US 66 is estimated 
as per caput agricultural GDP^ for 1968/69. The 1961 Agricultural Census 
reveals that 46 percent of total agricultural households own a faimland of 
0.15-0.50 ha., while 8 percent of the households having 3.0 ha. and above 
takes the share of nearly 40 percent of the total farmland. Also, literacy 
rate has been reported to have reached from 5 percent in 1951 to some 12 


* Writer's estimate on the basis of data available at Central Bureau of 
Statistics, I3IG, Nepal. On the assumption tliat the total agricultural 
population was 97 million in this year (88 percent of total), agricultural 
GDP at current price is estimated at 6,451 million rupees. 
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percent in 1970. It is therefore not exaggerating to say that more or less 
95 percent of the farm households are still illiterate in this country. 

These are only partial examples of the basic factors limiting the economic 
and technological improvement of Nepal's rice farming. 

Basic research and experimentation for rice cropping with improved 
varieties are still new. Taiwanese rice varieties were introduced in the 
Kathmandu Valley in 1963. These varieties have given significantly higher 
yields than the local varieties. Similarly, IRRI rice varieties were 
introduced in 1968. The new varieties have yet to receive wider acceptance 
'■yj the Nepalese farmers. It was only in 1954 that chemical fertilizers was 
first introduced, and annual average consumption between 1955 and 1965 was 
only 200 L/T in terms of plant nutrients. Even in 1969/70 when total cropped 
area was estimated at 2,185 thousand ha., per ha. doze of chemical fertilizer 
was no more than 2.2 kg., whereas the blanket doze of fertilizer recommended 
for cereal crops is about 60 kg. and 130 kg. per ha. for local and high 
yielding veristies, respectively. Therefore, even if half of the recommended 
dosage is applied in cropped areas having irrigation and some means of trans¬ 
portation facilities, then the annual rate of consumption of chemical ferti¬ 
lizers would go up several times higher than the present level of consumption. 
Assuming that present total cropped area remains constant and the HT.IG Plan 
target for increased fertilizer supply (25,000 I S/S in 1974/75) fulfilled, per 
ha. fertilizer dosage will be some 12 kg., much higher than present 2.2 kg. 

Even this will exeed no more than one-fifth recommended for local varieties. 

To support the farmer financially, ADB (Agricultural Development Bank) 
and LRSC ( Land Reform Savings Corporation) are currently loaning credit to 
individual farmers and cooperatives. In 1969/70, the total loans extended ^ 
reached Rs. 19.7 million (ADB for 5.9 million and LRSC for 13.8 million). 

Target of these two institutions for 1974/75 have been set at Rs. 155.5 million, 
which implies tnat each farm household gets on the average a sum of Rs. 84 in 
this year. Considering however the availability of financial resources to be 
newly sought after by the HMG, on the one hand, and the repayment capacity of 
the majority of the farmer, on the other hand, this rather ambitions target 
should require tremendous efforts to be fulfilled successfully. 

Agricultural extension has been extensively in operation in combination 
with the provision of agricultural supply materials and credits as referred 
to earlier. Under the prevailing conditions in which majority of farmers are 
extremely poor economically with a high rate of illiteracy, tasks assigned 
to the extension workers are tremendous. Extention programme in Nepal took 
a moderate shape in 1959. By the end of 1963, there were 55 districts out 
of 75 which were covered by extension activities. So far by 1969/70 the total 
number of extension workers had been increased to: 43 District Agricultural 
Development Office?.^, 90 Junior Technicians and 700 JTAs (Junior technical i 
assistant with high school graduate level). It is very difficult to identify 
the degree of impact these workers have given, because this "catalyst" of 
agricultural modernization should be effective only when many other essential 
factors are combined toward common goal, in time, in quantity and in quality. 
Apart from evaluating overall activities of the combined factors, it may be 
worthy of p6inting that, in spite of untiring efforts, technical capability 
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farrer to adopt new methods of rice cropping. Lack of concomitant support 
in guaranteeing equitable and stabilized market conditions on behalf of 
the farmer was one ox' the serious weaknesses in this p4int. 

Grain handling, storage, and processing facilities at the farm level 
and primary and secondary assembly points ore primitive and result in 
pxceesive losses. ?ield texts in Fepal show that hand-pounding or the 
huller-type rice mill, typical of village rice milling, recover 52 to 55 
!:•*. of rice from 100 kg. of dry paddy. The huller-type rice mill, typical 
of commercial operations in the Tarai, recovers 56 to 60 kg. of rice when 
raw rice is processed and 60 to 65 kg. when parboiled rice is processed. 
Reasonalbe standards would be 65 to 67 percent rAcevery while the moot 
modern techniques should yield 68 to 70 percent rice recovery rates. In 
addition, losses due to excess moisture, rodents and insects nay exceed 
an estimated 14 percent in the fountain regions and 12 percent in the 
Tarai for paddy stored more than six months. 

In spite of an increasing recognition for acute need for improving 
these conditions, HTG has not be- s n able to exercise any strong policy 
measure "ainly due to financial and technical difficulties. Only excep¬ 
tion is the role being played by Food I anagement Corporation, a non¬ 
profit Governmental organization, wl ich is to achieve balanced and sto- 
lilizcd distri'. utior of rice in this country. Its actual activities are 
however limited to stabilizing market prices of rice in the Kathmandu 
Valley alone ;r.d in fcvour of public institutions and the consumers. 
n fis Corporation purchases rice mainly in Tarai from rice dealers (rainly 
rice millers) in the oost-harvent season when the rice price is lowest. 
Payment to the dealers is rade six months in advance, its advance p-ynent 
being 75 percent of the sum. to be pc id for the purchase. Tr. th.p lest few 
years, average >'vrchase price of rice by the Corporation was Rs.42-43 
per round (l mound equals 37.3 kg.) as against then prevailing market 
price of Rs. 45 at the post-harvest time. It means that the Corporation 
buys it Rs. 2-3 cheener than the lowest market price. It is evident that 
this, system functions in favour of the Kathmandu consumers. The Corpora¬ 
tion issues the stocked rice to Kathmandu Valley in the preharvest season 
when rice prices arc highest. In the light of rising prices of rice in 
recent months (Rs. 60 in retail price per mound, medium-grade as compared 
to Rs. 50 two yerrs ago) in the Valley, the price stabilizing mechanism 
of the Corporation appears not to be properly functioning. In 1969/70, 
the Corporation released its rice of some 71 thousand !'/T. 

In the face of the declining trend of export prices of rice to India 
during the last two years, HLG has been paying a more serious attention 
to improved marketing conditions, domestic as well as overseas. As one 
of the counteimeasur s, IH'.G has embodied ir. its Fourth Flan the establish¬ 
ment of a I'arkoting anc Warehousing Corporation. In the preliminary stage, 
this corporation will expand extemc 1 market of agricultural oroducts and 
provide facilities to the farmers for storage for a given period of time. 

On the basis of agricultural products thus stored, fanners could get requi¬ 
red credit from Agricultural Development Tank and Land Reform Savings Cor¬ 
poration and could sell their products when market conditions are favoura¬ 
ble to them. 




Major Policy Problems In the Short and long Run 

Rice is the staple goodgrain in Nepal, Of the total cultivated area 
of 2.185 million hectares, nearly 63 per cent is under rice cultivation. 

The consumption pattern of rice differs from region to region because of 
the regional variation in production and the unintegrated nature of the 
internal market. The Tarai (plaia) region produces nearly 83 per cent of 
the total rice produced in the country. The averal annual per capita con¬ 
sumption of cereals in the Hills and Tarai comes to about 120 leg, and 190 
leg. respectively. Of this, 60 kg. in the Hills and 171 kg. in the Tarai is : 
rice. Although the consumption of maize, wheat, millets and barley is 
substantial in the Hills, their share in the Tarai is marginal. However, 
the people in the Tarai are gradually increasing the consumption of wheat 
as the production rate of wheat has been significantly increasing in the 
last 4-5 years. 

The demand for rice will continue to expand in the next 5 to 10 years. 
The total population is estimated to grow by 2.2 per cent reaching 12.7 
million people by 1975 from 11.4 million in 1970. The present distribution 
of population between the Hills and Tarai of 64 per cent and 36 per cent 
is estimated to be changed to 60 per cent in the Hills and 40 per cent in 
the Tarai by 1975 as a result of migration from the Hills and resettlement 
programs in the Tarai. If this happens there will be 7.6 million people in 
the Hills and 5.1 million people in the Tarai. The annual population growth 
will be about 1.2 per cent in the Hills and 4.1 per cent in the Tarai. 
Assuming per capita income growth in the Hills 1.3 2 nd in the Tarai 2.0 
(based on the Fourth Plan, 1970-75, estimate of 4 per cent annual growth 
in the national income) and the income elasticity of demand for rice to be 
0.60 in the Hills and 0.10 in the Tarai, the demand for rice will increase 
annually by 1.98 per cent in the Hills and 4.3 per cent in the Tarai. 
Assuming the present consumption pattern of 50 per cent in the Hills and 
90 per cent in the Tarai of rice in the total cereal consumption, the total 
additional requirement of rice by 1975 will come to about 0.215 million V/T, 
The Fourth Plan envisages to produce an additional amount of 0.118 million 
V/T of rice, There will be a deficit of 0.097 million T.'/T of rice, which 
will have to be met by reducing the export and/or by substituting with other 
cereals. 

Considering the importance of rice in the economy of Nepal both from 
the point of local consumption and export earnings, Nepal's rice policy, 
unlike in relatively more advanced developing countries of Asia, has been 
to struggle on two fronts. Firstly, the production has to be increased 
with meagre financial and technical resources available with the Govern¬ 
ment, as it is’not easy to shift production to other crops in the short 
run. Secondly, it has to face export markets, which are becoming more 
Selective in quality, with its traditional crop. 
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Economic rationale of rioe policy would be to etrike out, among 
equally important measures, basic price lists equitable and accepta¬ 
ble both by the consumer and the producer. In many Asian countries 
where rice is the mainstay of agricultural economy, rice price policy 
has been, and still is, crux and core of agricultural problem. In 
many cases however, this price policy in these countries was evolved 
and developed during the period of acute food shortage. In come other 
countries where the export of large quantities of rice surplus, was 
theJr major concern, policy preoccupation was in increased export 
proceeds, hence increased Government revenue. 

Rice price policy which requires sophiccated justification and- 
technique has not been introduced into Nepal. Under the present con¬ 
ditions of subsistence agriculture, price mechanism does not properly 
function. It is understood that there m.us + be reliable statistical 
data on rice before the Government intervenes or participcte in such 
strategies. For emnnple, one of the most essential data such as whole¬ 
sale or farngate price series are still not available for the country 
rc a whole in Nepal, -he Central T oireau of Statistics and the Rastra 
Bank collect and publish a time series of prices naid by consumers for 
a .lur. 1 r r r -■’•'it. c::1ci£ivc farm management surac; conducted by 
Bconor.ic Analysis ;rd Nlt-tring division in 1969/7G will fill out par¬ 
tially this statistical vacua-. 

Assuring t! at foregoto arc near a constant ^.roiortion of 

retail rices over tire, then the price of wheat (flour; rc? tive to 
rice or roteto favoured the increased allocation of resources to wheat 
production starting ir. 1964/65. Also as a substitute for rice, relative 
prices favoured or. increase in potato production. Also, it is generally 
believed t'-at wholesale prices for rice at Tarai markets are c function 
of nearby Indian wholesale market prices, adjusted downward for transport, 
handling and other marketing costs; also, that prices in the various 
! our.tain market centres for commodities "imported" from the Tarai surplus 
production areas represent the Tarai wholesale price plus these cost3. 

In this way, Nepalese rice economy has been, so far as its pricer are 
concerned, greatly influenced by the rice balance position in the adjoin¬ 
ing Indian States. It may be part of th*» reasons that :T!G has found it 
vezy difficult to propose rice price policy of tiny kind. 

Nepal is however ecountering a new demensicn of rice economy. First 
of ill, "Crecn Revolution" now spreading in India may reduce or even quit 
ir.portir.- rice from, this country in the near future. Anticipation of future 
balance riicture of Nepalese rice is very difficult for two main reasons: 
deficiency of data necessary to forecast for domestic demand anjt supply of 
rice; second, since Tarai Region still heavily depends on the neighbouring 
states of India for the disposal of its surplus, the Region's rice position 
will be determined at least by the rice balance of these States unless 
positive policy measures are taken domestically. 
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Assuming that these Indian States attain self-sufficiency in the near 
future, Nepalese farmers should accelerate the diversification of cropping 
pattern away from rice-centred to other products of agriculture. However^ 
the diversification of cropping pattern is subject to the farmer’s strong 
resistance unless some incentives or guarantees are ensured, as the expe¬ 
riences of some Asian countries including Japan show. In the short-run 
perspective, under the same assumption, a wider range of rice distribution 
from the Tarai to the fountain and Hilly regions should be evolved. In 
the long run, regional (domestic) division of labour should be formulated 
so as to enable the farmer of each region to take a full advantage of 
producing and marketing his products. This comparative advantage within 
the country of different commodities between different regions should also 
be examined vis-a-vis those in the adjoining Indian States. 

Possibilities of creating new opportunities for marketing such goods 
should not be limited to this framework. Such international commodities 
as jute, cotton, sugarcane, in the Tarai and fruits, animal products in 
the Hills should have ample opportunities for the Mountain and Hilly 
farmers to sell in exchange for rice which is physically difficult to grow 
more there. To carry out these proposed reallocation of resources on the 
national scale is, at this stage of economic development, next to impos¬ 
sible for HMG at least financially. Immediate measures to be taken for 
Nepalese rice economy should be to continue increasing improved rice cropping, 
to develop marketing end transport facilities, with equal regard for stan¬ 
dardizing and improving quality of rice so that the consumer as well as 
producer enjoy equitable price on the national basis, while hastening to 
prepare adequate data supporting sound medium and long-term projection of 
the balance of agricultural commodities including rice. 



Table 1* Agricultural Production 
( 1964/65-1969/70) 


At Aron OOOha. 
Fi Prodi OOOW/T 


Geror.lc 

1964/65 

1965/66 

1966/67 

Growth date 

1967/68 1968/69 1969/70 of rrod.£ 

L j yerr nnn 
avorr^o. 

Growth rrto 
in 1969/70 

. over 1966/69 

Faddy . P 

:-203 

2207 

2007 

2517 

2322 

241C 

1.81 

3.87 

A 

1111 

1111 

1100 

1130 

1139 

1325 



-hect P 

126 

147 

159 

190 

227 

242 

16.41 

6.44 

A 


118 

126 

150 

173 

195 



kr ise F 

855 

656 

324 

375 

f >)0 

920 

1.52 

2.25 

A 


451 

450 

.434 

450 

540 



btrloy V 

26 

26 

2fl 

2 6 

29 

29 

2.30 

0.0 

A 


27 

27 

25 

26 

27 



Mi Hot r 

63 

120 

120 

. 112 

111 

116 

16.8? 

4.50 

Jb 

. * 

100 

100 

95 

94 

98 



Total P 

3? 7a 

3358 

3138 

342.0 • 

2589 

a 

3717 

2.73 

3.61 

Ctrft Grope 

Pctrto P 

?S6 

277 

300 • 

315 • 

295 

292 

0.41 

0.80 

•• 


42 

43 

43 . 

43 

46 



..ur r r erne 

r 

126 

192 

147 

167 

138 

199 

11.55 

5.72 

A 


‘ 12 

10 

11 

12 

13 



QLl.'Occc F 

51 

51 

56 

56 

57 

• 60 

3.52 

4.92 

A 


96 

98 

94 

98 

99 

• 


Tob: cco P 

• 9 

9 

5 

5 

6 

6 

6.66 

0.0 

A 


8 

8 

3 

8 

8 



Juto P 

39 

39 

38 

40 . 

40 

48 

4.61 ' 

9.00 

A 


32 

32 

37 

38 

40 


, 


Oourcet Prenrred by Rconomic /nrlycic and Planning Divirion. Ministry of 
Pood rnd Agriculture, HMG, Neorl. 



Table 2. Targets and Achievements in Agricultural Inputs 

( 1965/66-1969/70 ) 


Programs units 

Targets of 1965/66 1966/67 1967/68 

1968/69 1969/70 

Growth 

f> of 

Growth 



3rd Plan 






rate of tar* 

rate 









4-year 

get 

of 

1. 

Area under 







ann* av 

« 

1969/70 


improved 







$ 




seeds . ha. 

600,000 

10,754 

25,993 

57,303 

102,630 

211,700 

467*1 

26*5 

106.3 

2. 

Paddy 

... 

6,331 

13,492 

26,068 

42,552 

49,300 

414 *6 


146.8 


Wheat 

... 

4,326 

11,371 

28,027 

53,773 

90,000 

495.1 


. 67.4 


Maize 

... 

97 

1,209 

3,208 

6,303 

16,700 

4304.1 


265.0 

3* 

Uoe of Che¬ 











mical fert¬ 











iliser (gr- 











osb) m/t 221*000 

3,169 

6,670- 

16,000 

24,000 

29,091 

229-5 

13-2 

5-3 

4. 

Reclaimed 











Land ha. 

13,900 

804 

2,801 

3,875 

4,931 

5,363 

166.8 

38.6 

2.2 

5* 

Recettled 



- 




. 


* J 


families no. 

6,000 

800 

1,378 

1,915 

1,936 

2,103 

65-7 

35-1 

. 8.6 

6. 

Irrigation ha. 

148,000 

6,000 

25,000 

12,850 

15,240 



39,9 



Hotel Bate of Achievement at the end of 1966 / 69 * 

Source* Prepared by Economic Analysis and Planning Division* Ministry 
of Food and Agriculture* HNQ, Nepal* 





Table-3 


Ana Planted to Bice and Other Cropa In Repel 


1969-70 


•000 heotares. 



tfain orop 

2nd orop 

Total 

Total cultivated hectaree 

2061 

290 

2351 

Total irrigated he o torn a 

103 


103 

a. 




■Effective crop area 

2556 

348 

2904 

lard in rice 




irrigated 



103 

rainfall 



920 

upland 



302 

Total 



1325 

Total land ir ITV. 



139 

land in paddy 



5<i 

land in rheat 



75 

land in corn 



11 

land in other foodgrclns 
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n. Sur of irrigated *wd non-irrl^atod single na? double oroppcd land. 
3ou*]'* cror^c' ' »»* courts -n 2 hectares. 


Table-4. Current Factor and Product prloea In 1969-70. 


Tarsi Country 


Price of rough paddy/kg. He. 0.90 Ra* 1.00 

Prioe of nitrogervAcg. t» 3*50 99 4.15 

Tnctitutior f >l credit rrte/year 9V 10 p.o. 10 p.o. 

ffoge for farr hired lal>or/dny Ra. 4.00 3*75 

Land value-circle crop irrigated 

raddy/hc* t» 5»000 0 t OOO 

Irrigation fcc/hcctcre/crop 

(rice only) »» 10 10 

Hen Lai o haring nrrnggencnto for tenantr 


Outputs !!alf of the cain produce 

Inputs: All by tenant except land revenue tax 




Exchange Rate US t 1 • 10.10 Hepaleee Rupees 



Table 5* Rice Exports from Nepal 


Quantity* OOOM/T 
Index t Base Year 
1964-65 


Thar 

Rioe 

Paddy 

Total Rice 

Index 

1958/59 

38 

54 

71 

58 

1959/60 

67 

45 

94 

77 

1960/61 

79 

'61 

116 

95 

1961/62 

85 

55 

118 

97 

1962/63 

64 

39' 

88 

72 

1963/64 

174 

41 

99 

81 1 

1964/65 

107 

26 

122 

100 

1965/66 

• 44 

11 

50 

41 

1966/67 

116 

18 

122 

100 

1967/68 

81 

17 

91 

74 

1968/69 

92 

15 

102 

83 


Note * Paddy Converted into Rice at the rate of 60 $ 
recovery. Preliminery Estimats. 

Source* Economic Analysis and Planning Division, 
MPA, HMC, Nepal. 


Rice Cost of Production in Vietnam - 1968/69 
Rice Crop and Preliminary Estimates for 1970 

R. S. Fox • 


Preface 


This report presents Information on costs and related Input requirements 
of Vietnamese rice producers. The data presented are the result of a coope¬ 
rative effort of the Agricultural Economics and Statistics Service (AESS) of 
the Vietnamese Ministry of Land Reform, Agriculture and Fishery Development 
and several USAID/ADFA agricultural economists and statisticians. AESS, with 
USAID assistance, designed and conducted the rice costs of production survey 
from which this report was prepared. 

Introduction 


The recent Introduction of Improved rice production technology 
necessitates the need for up-to-date information which can be used for decision 
making activities at the national, regional, local and farm level. The signi¬ 
ficant price adjustments within the economy, which are and have been and are 
likely to continue for some time, also heighten the need for revision of avail¬ 
able knowledge. This survey was an attempt by AESS to provide this information 
as it relates to rice production. 

It is intended that this be one of numerous cost of production studies 
to be conducted on various enterprises of the agricultural sector. The over¬ 
whelming prominence of rice in the Vietnamese agricultural sector required 
that this area be investigated first. However, as rice self-sufficiency 
approaches realization comparative production costs for supplementary, comple¬ 
mentary and competitive agricultural enterprises must be known if rational 
policy and producer decisions are to be made. 


Objectives 

The objectives of this survey and resultant analysis were to: (1) 
quantity input requirements by region and farm size for the various types of 
cultural practices being used by Vietnamese rice producers; (2) estimate costs 
and returns to operators under past and current price relationships; (3) or¬ 
ganize and present a method of analysis which can be used as an aid to both 
national and farm planners and, as more cost studies become available, provide 
the basis for projecting potential incomes from alternative crops. 


* Agricultural Development Officer, Asia Area, FEDS/USDA on six week 
TDY to the Associate Director for Food and Agriculture, USAID, Saigon, Vietnam* 


2.W, 
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PROCEDURES AND METHODS OF ANALYSIS 


A. The Survey Sample : A 703 farm random sample was developed as a means of 
acquiring production cost data. The sample was stratified by; (1) two regions - 
Coastal Lowlands and Southern Region; (2) four farm sizes; and (3) four cultural 
practices - single transplant, double transplant, broadcast floating rice and 
broadcast non-floating rice. Averages were then to be computed to provide a 
basis for "constructing" rice farms of selected size and cultural practice. 


The complexity of the questionnaire combined with limited enumerator 
skills resulted in only 260 useable schedules. As a result of the diminution 
of the sample it must be realized that randomness and therefore representativeness 
has undoubtedly been lost. Also, because of this reduced sample size it has 
become impossible to measure the effects of farm size on production costs. 

Thus, the data presented in the annex of different farm sizes within a given 
cultural practice assumes no economies of scale. This of course is not a 
valid assumption where the opportunity costs of family labor are about zero. 

In that case family labor would have to be treated as a fixed cost to be 
allocated on a per unit basis which would decrease with increased farm size. 

The unit cost of livestock power, if owned, would also decline with increased 
farm size. Of the farms in the survey 1 percent used owned livestock power 
only, 67 percent hired their livestock power and 32 percent used both owned 
and hired livestock power. 

1. Cultural Practices - Cultural practices of rice producers vary with 
drainage capability, surface water depth during the monsoon season and custom. 

In this study production cost estimates were made for the following cultural 
practices. 


a. Single transplant rice: This method of rice cultivation is practiced 
in most of Vietnam with the exception of those Delta provinces adjacent to Cambodia 
and the areas of the central Delta where floating rice is grown and double 
transplanting is practiced respectively. The seeds are sown in a seed bed 

and the seedlings are later transplanted into a puddled field (paddy) from 20 
to 40 days later. The cost of transplanting represents from 30 to 35 percent 
of total labor costs. 

b. Broadcast non-floating rice: This limited practice is followed 
in the same geographical areas as single transplanting. The seed, however, 

is sown directly into a puddled paddy and weeding and water control procedures 
are used during the growing period. 

c. Double transplant rice: This cultural technique of the central 
Delta is probably practiced as a weed control device since weeding as such is 
not practiced. The seed is sown in a seedbed and the seedlings later trans¬ 
planted to a larger plot (expanded by about 1/10) where they remain until the 
seedlings are stooling. At this time the second transplanting into the flooded 
field is performed. There is very little tillage of the soil. Field pre¬ 
paration is primarily one of vegetation removal either by pulling and/or with 
the use of a sickle. This is a very high labor intensive method of rice 
production. 


a <?/ 


- 3 - 


d. Broadcast floating rice: The rice seed is sown onto a plowed field 
at the beginning of the rainy season. With the exception of a limited amount 
of weeding the farmer pays very little attention to the crop during the growth 
period. The floating rice varieties grow rapidly and are able to survive in 
relatively deep waters that are endemic to the provinces of the western Delta. 

2. Regional Stratification - Rice producers were enumerated in the following 
provinces. 

a. Coastal Lowlands: 

(1) Phu-Yen 

b. Southern Region: 

(1) An-Giang 

(2) Ba-Xuyen 

(3) Dinh-Tuong 

(4) Gia-Dinh 

The regional breakdown is one of the Delta (Southern Region) and other. 
Here Delta refers to the area flooded by the Mekong river and its branches and 
tributaries. About 80 percent of the rice' grown in South Vietnam is produced 
in this area. 

The Coastal Lowlands refers to those coastal provinces of South Vietnam 
which are north of Saigon. It represents a heterogeneous area which extends 
in a north-south direction for about 375 miles. Only two of the 10 provinces 
of this region were included in the study and it should be remembered that sig- 
nificant differences within the region are likely to exist. 

B. Analysis : After the survey had been completed it was decided to use USAID's 
automatic data processing facilities as a means of expediting the summarization. 
Since this was an after-thought the questionnaires had not been constructed with 
the guidance of a systems analyst. Thus the data was not in a form readily 
adaptable to card punching. The result was one of considerable delay in pre¬ 
paring the data for computer input; lax in editing of the questionnaires, and 
resultant numerous computer runs were necessary until a useable print out 
become available. 

1. Farm Characteristics - Tables 1 through 4 provide a picture of the make-up 
of the survey sample farms. Table 1 indicates simple averages of farm size, 
production and paddy utilization by region, cultural practices and land owner¬ 
ship. It is interesting to note that the largest farm operations, on the 
average, were in the land "owned and rented" category. Table 2 shows this 
same basic data on a per hectare basis. Tables 3 and 4 are frequency distribu¬ 
tions by farm size of the floating and single transplanting rice farms of the 
sample. 


(2) Quang-Ngai 


(5) Long-An 

(6) Phong-Dinh 

(7) Sa-Dec 


Tables 5 through 10 are data in terms of piasters of the costs and 
returns to rice producers by region and cultural practices in 1968 and 
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preliminary 1970 prices. Tables 11 and 12 estimate the cash needs of Improved 
technology rice producers at selected foreign exchange rates. 

2. Cost components: Draft Power - An attempt was made to acquire data on the 
cost of owning and operating both tractors and draft animals. In the case of 
tractors practically all farmers included in the sample who used tractors had 
their land tilled with hired equipment. The data acquired on the cost and 
maintenance of draft animals was extremely sparce and of no significance. As 
indicated earlier a significant part of the land was prepared with the use of 
hired draft animals. Under the circumstances it seems to be appropriate to 
use the hire rate for both tractors and draft animals to estimate the cost of 
land preparation. 

Labor - Job specialization, with local variation, is being practiced 
by Vietnamese rice producers. That is some activities are performed by women 
and others by men. Transplanting, weeding, reaping and paddy drying are generally 
considered womens work. Land preparation, water control, insecticide and 
fertilizer application, threshing and transporting the paddy home are performed 
primarily by men. In this report to compensate for lower wages paid to women 
total man work days (MWD) were estimated by applying a factor of 0.75 to women 
work days and added to the MWD. Wage rates also differ within the men and/or 
woman category for the various tasks of producing rice. 

Seed - Seed inputs varied by cultural practice. About 120 kilograms 
of seed per hectare was used for broadcasting and 45 kilograms per hectare by 
farmers using the transplanting technique. 

Fertilizer - An attempt was made to identify the response of rice to 
fertilizer. Using the sample survey data for the 1968/69 rice crop and the 
preliminary data from two of the 11 provinces surveyed in 1970, two linear 
correlation equations were computed (charts 1A, 2A). The result was a response 
coefficient for local rice varieties (non-floating) of 2.54 at a mean fertilizer 
application rate of 192 kilograms (50 percent urea and 50 percent 16-16-8) per 
hectare and a paddy yield of 2,594 kilograms.1/ With TN varieties the response 
coefficient was 3.65 at a mean fertilizer application rate of 322 kilograms 
(30 percent urea and 70 percent 13-16-8) and a paddy yield of 4,475 kilograms. 

In both cases the coefficient of determination (r^) was very low 
reflecting other factors such as varietal differences, soil characteristics, 
different application ratios of N-P-K, timely application of insecticides and 
fertilizer, weeding and other management practices. Thus, these equations 
provide little insight for making recommendations at the micro level since 
local factors have not been isolated for additional analysis. However, on 


1/ In terms of production this means that an additional kilogram of 
fertilizer will produce 2.54 kilograms of paddy. 



a macro basis it does provide an indication as to what yields might be expected 
if the mean or near mean indicated cultural techniques were extended to areas 
similar to those included in this survey. 

Insecticides - No effort was made to identify the response of rice to 
insecticides. The insecticides being used by sample farmers were primarily 
those farmers who were also using fertilizer. Therefore, the response to 
insecticides has been incorporated into the fertilizer analysis. 


Implication 

A. Policy - The survey data on production costs have been summarized in a 
manner which will make it possible for individuals with varying interests to 
select those cost factors that are useful to them. Interested parties include 
rice producers, government officials, lending institutions and manufacturers 
and distributors of agricultural inputs and products. Government officials 
normally would consider the full cost of production, including returns to land 
and management as well as a "normal profit". They may also consider a concept 
of "equitable farm family income" that would include returns to family labor and 
also returns to land if the level of tenancy were low. On the other hand 
farmers, at least in the short run, are more likely to consider only cash out¬ 
lays in developing their production plans. 

To the individual farmer variable costs are generally those input costs 
which require cash outlays at the time of their utilization. They include 
fertilizer, insecticide, seed and hired labor. 

Hired labor is used primarily at the time of transplanting and harvest¬ 
ing. At these two peak labor requirement periods timeliness necessitates that 
a significant proportion of these two tasks be accomplished by non-farm family 
labor. Per hectare hired labor requirement may run as high as VN$4,500 for 
single transplant rice to as low as VN$3,000 for floating rice. However, cash 
outlays are necessary only for the transplanting period since hired labor for 
harvesting is generally paid for with paddy. Thus, hired labor for trans¬ 
planting and land preparation cost, if hired draft power is utilized, are the 
primary cash outlays for traditional rice production techniques. 

1. Risk Factor - For farms using improved rice production technology 
cash outlays increase significantly with the purchase of fertilizer and insec¬ 
ticides. Although these higher cash expenditures increase the potential for 
greater producer incomes they also increase the loss potential if there is a 
crop failure. For local variety rice producers (Southern Region) using improved 
technology 48 percent of cash outlays are due to fertilizer and insecticides 
(Table 11). For TN varieties 54 percent of the cash outlays are due to ferti¬ 
lizer and insecticide inputs. In an economy where money is a relatively scarce 
resource as it is in rural Vietnam the shift to new technology presents a 
real risk to those farmers who must borrow money to meet their cash needs at 
planting time. In many areas of Vietnam risk is magnified considerably by 
such factors as illegal taxing, mechanical destruction of the rice crop due to 
military action or actual loss of life to hostile actions. This risk 
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is considered as an added cost by farmer who are contemplating cash expen¬ 
ditures or technological innovation. 

2. Foreign Exchange Rates - Fertilizer and insecticides are being 
imported into Vietnam at an effective exchange rate of VN$118 to US$1 (exchange 
rate of VN$80 to US$1 plus a VN$38 tax). What would be the effect of increas¬ 
ing the exchange rate to VN$275? 

The immediate effect would be an increase in the cash outlay for 
fertilizer and insecticides by rice producers of from 65 to 70 percent assuming 
no decline in rates of application (Table 11). These increased costs would add 
about 18 percent to the costs per kilogram of producing rice. It would reduce 
the marginal returns of fertilizer from 4.54 to 1.94 for local rice varieties. 

For TN varieties the marginal returns for fertilizer would decline from 7.00 
to 3.00. This undoubtedly would restrict fertilizer inputs on local rice 
varieties and when considering the risk factor a marginal return on TN varieties 
of 3.00 might also limit or prevent the expansion of area devoted to these 
high yielding varieties. If the marginal returns to fertilizer at the mean 
rate of application indicated in Chart 2A for TN varieties were to be maintained 
at 4.00 under an exchange rate of VN$275, paddy would have to sell at a price c£ 
about VN$30 per kilogram. This of course assumes that the mean fertilizer appli¬ 
cation rate indicated in chart 2A is a point on the rice/fertilizer production 
function that is increasing at a decreasing rate. If this were not the case 
producers could increase their marginal returns to fertilizer by increasing 
their rate of application. 

3. Family Income - The survey did not acquire total family farm income 
data as such. However, that part of farm family income which resulted from 
their rice production enterprises can be estimated. This estimated income will 
vary with farm size, rate of double cropping and the number of farm workers per 
family. 


In addition to the "Returns to Management" indicated in the attached 
tables, there is also a part of the labor costs that can be attributed to 
family income. On farms of 1 to 2 hectares, from 20 to 30 percent of the 
labor for p Hngle crop for transplanting and harvesting and about 100 percent 
of other 'ncjts can bu considered as family income. Since labor require¬ 
ments for c\ 'anting and harvesting go beyond that which can be supplied by 
the farm 1 , family incomes increase at something less than an arithmetic 

rate with increased farm size. This is not the case however of a farm with 
double cropping capability. A one hectare farm producing two rice crops annually 
on the same area should double family income assuming production costs and yielfe 
are equal for both crops. Also if the farm operator is the owner of the rice 
land, the cost of "Rent on Land" is considered as part of the family income. 

The question as to what an equitable family income should be a socio¬ 
logical and not an economic one. However, it should be remembered that if 
rural stability is to be established farmers must have sufficient incomes to 
participate in the consumer economy which has developed so rapidly in the 
urban areas of Vietnam. 



One other factor that must also be considered is that a large number 
of farms are less than one hectare in size. In the Southern Region about 22 
percent of the farms are less than one hectare. While In the Central Lowlands 
the farms under cne hectare represent 75 percent of all farms. However, the 
rate of double cropping Is greater in the Central Lowlands which somewhat 
increases the "effective" farm size. 

Frequency Distribution of Paddy Farms by Farm Size and 
Region, 1960-61 Agricultural Census, Vietnam. 



18 Provinces 


9 Provinces 

Farm Size 

of Southern 


of Central 


Region 


Lowlands 



- % *“ 


Less than 0.5 ha. 

5.68 


43.27 

0.5 ha. to 0.9 ha. 

16.18 


31.73 

1.0 ha. to 1.9 ha. 

33.86 


19.03 

2.0 ha. to 2.9 ha. 

18.49 


3.86 

3.0 ha. to 4.9 ha. 

15.67 


1.59 

5.0 ha. and over 

10.12 


0.52 


100.00 


100.00 


Source: Report on the Agricultural Census of Vietnam, 1960-61, 
Agricultural Economics and Statistics Service. 


B. Continued Study - Acquiring production costs requires a relatively complex 
questionnaire. Because of this and the use of unskilled enumerators a con¬ 
siderable proportion of the questionnaires were unuseable from the 1968/69 rice 
crop survey. In future studies of this nature I would suggest that AESS, as 
they are currently doing on TN rice varieties, carefully select farmers for 
enumeration and not attempt to develop a random sample. By selecting a small 
number of farmers in selected provinces AESS fieldmen will be able to do the 
interviewing which whould provide data that is comparable from region to region 
and thus more readily additive. The smaller sample would also lend itself to 
relatively quick hand tabulation making the information available on a more 
timely basis. 

Information on the response of rJce to various levels and combinations 
of fertilizer (N-P-K) by variety, soil types and location is still very .much 
an unknown entity. If this information and a soil survey map were available 
recommendations to fanners could be made as well as an estimate of the production 
potential for land on a national basis. Assuming that farmers apply N-P-K at 
different levels and ratios, fertilizer/rice production functions by region 
could be estimated. Information could be gathered during the annual survey on 
the amount of N-P-K used on rice and related yields, whether or not pesticides 
were applied and if growing conditions were "normal". Using multiple correlation 
techniques an equation of three independent variables (N-P-K) could be estimated. 
If the data would lend itself to developing a production function for fertilizer, 
optimum rates of N-P-K application could be estimated for a given set of price 
relationship. 




Table 1. Farm Characteristics: Survey Averages of Area, Production and Utilization of Paddy - Rice Cost of 

Production Survey, 1968/69 Crop. 


Number 
of Farms 
Averaged 


Total 

area 
(ha.) 

Area 

harvested 
(ha.) 

Paddy 

production 
(kgs.) 

Sale 

(kgs) 

Labor 

(kgs) 

Paddy Utilization 
Rent Home 

_(kgs)_(kgs) 

Seed 

(kgs)_ 

Feed 

(kgs) 

87 

Southern Region 

Floating (Broadcast) 

3.81 

3.74 

5,641 

1,533 

1,247 

732 

1,414 

446 

269 

35 

Owned only 

3.93 

3.8^ 

5,507 

2,063 

1,047 

- 

1,611 

501 

285 

44 

Rented only 

2.89 

2.85 

4,417 

769 

939 

990 

1,182 

326 

211 

3 

Owned and rented 

8.32 

8.02 

12,950 

3,418 

3,818 

2,512 

1,825 

862 

515 

35 

Broadcast (non-floating) 

1.66 

1.57 

3,404 

1,121 

174 

270 

1,509 

197 

129 

14 

Owned only 

1.23 

1.22 

2,931 

936 

79 

- 

1,607 

136 

173 

17 

Rented only 

1.36 

1.18 

2,619 

672 

106 

338 

1,289 

152 

53 

4 

Owned and rented 

4.48 

4.42 

8,400 

3,675 

800 

925 

2,100 

600 

300 

18 

Double Transplant 

1.60 

1.52 

3,232 

503 

457 

286 

1,774 

42 

170 

2 

Owned only 

0.85 

0.75 

2,100 

600 

100 

- 

1,200 

50 

150 

16 

Rented only 

1.69 

1.62 

3,374 

491 

502 

322 

1,846 

41 

172 

0 

Owned and rented 

- 

- 

- 

- 

- 

- 

- 

- 

- 

113 

Single Transplant^/ 

2.00 

2.05 

4,201 

1,521 

233 

386 

1,515 

86 

460 

33 

Owned only 

1.87 

1.95 

3,985 

1,694 

315 

- 

1,456 

89 

431 

69 

Rented only 

1.84 

1.90 

3,990 

1,233 

171 

521 

1,487 

75 

503 

11 

Owned and rented 

3.45 

3.29 

6,168 

2,804 

373 

698 

1,866 

145 

282 

29 

Coastal Lowlands 

2/ 

Single Transplant— 

1.11 

1.11 

3,214 

1,019 

634 

62 

1,406 

72 

21 


1/ 5-5% of total area planted was double cropped in rice. Includes 10 TN-8 fanners, six of which produced a second-crop. 
2J 37.8% of total area planted was double cropped In rice. Only one hectare of the total was rented. 
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Table 2. Farm characteristics: Paddy production and utilization on a per hectare basis - rice cost of 

production survey, 1968/69 crop. 


Number 

of 

'•arms 


Total Area 

Paddy 

production 
(kgs.) 



Paddy Utilization 


Planted 

(ha.) 

Harvested 

7. 

Sale 

(kgs) 

Labor 

(kgs) 

Rent 
_ (Ms ) 

Home 

(kgs) 

Seed Feed 
(kgs) (kgs) 


Southern Region 










87 

Floating (Broadcast) 

1.0 

98.2 

1,480 

402 

327 

192 

371 

117 

71 

35 

Owned only 

1.0 

98.5 

1,400 

525 

266 

- 

410 

127 

72 

44 

Rented only 

1.0 

98.6 

1,527 

266 

324 

342 

409 

113 

73 

8 

Owned and rented 

1.0 

96.4 

1,556 

410 

459 

302 

219 

104 

62 

35 

Broadcast (non-floating) 

1.0 

94.3 

2,045 

674 

105 

162 

907 

118 

79 

14 

Owned only 

1.0 

99.4 

2,385 

762 

64 

- 

1,308 

110 

141 

17 

Rented only 

1.0 

87.0 

1,919 

494 

78 

248 

948 

112 

39 

4 

Owned and rented 

1.0 

98.9 

1,877 

821 

179 

207 

469 

134 

67 

18 

Double Transplant 

1.0 

95.5 

2,021 

315 

286 

179 

1,109 

26 

106 

2 

Owned only 

1.0 

88.2 

2,471 

706 

118 

W9 

1,412 

59 

176 

16 

Rented only 

1.0 

95.9 

1,993 

290 

297 

190 

1,090 

24 

102 

0 

Owned and rented 

- 

- 

- 

- 

- 

- 

- 

- 

- 

113 

Single Transplant 

1.0 

97.3 

1,900 

689 

105 

174 

685 

39 

208 

33 

Owned only 

1.0 

96.4 

1,973 

839 

156 

— 

721 

44 

213 

69 

Rented only 

1.0 

92.2 

1,895 

586 

81 

247 

706 

36 

239 

11 

Owned and rented 

1.0 

95.5 

1,791 

814 

108 

203 

542 

42 

82 


Coastal Lowlands 










29 

Single Transplant 

1.0 

100.0 

2,895 

918 

571 

56 

1,266 

65 

19 



Table 3. Southern Region: Frequency distribution of survey 
sample of floating rice farms by farm size. 


Farm size 

Number 
of farms 

Percent 

Less than 0.5 ha. 

6 

6.9 

0*5 ha. to 0.9 ha. 

8 

9.2 

1.0 ha. to 2.0 ha. 

20 

23.0 

2.0 ha. to 3.9 ha. 

19 

21.8 

4.0 ha. to 7.9 ha. 

22 

25.3 

8.0 ha. and over 

12 

13.8 

Total 

87 

100.0 

Table 4. Frequency distribution of survey 
transplant farms by farm size. 

sample of single 

Farm size 

Number 
of farms 

Percent 

Less than 0.5 ha. 

4 

3.5 

0.5 ha. to 0.9 ha. 

12 

10.6 

1.0 ha. to 1.4 ha. 

36 

31.9 

1*5 ha* to 2*4 ha* 

31 

27.5 

2.5 ha. to 4.9 ha. 

18 

15.9 

5.0 ha. and over 

12 

10.6 

Total 

113 

100.0 
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Table 5. Southern Region: Comparative cost and returns of rice producers on a hectare 
basis by cultural practice, using traditional technology - 1968 prices. 


_ Broadcast 

Floating _ Non-floating 

- VN$ 


Double 

transplant 


Single 

transplant 


Costs 


Land preparation 

2,850 

3,420 

- 

3,850 

Labor 

4,425 

4,390 

17,250 

11,660 

Seed 

1,800 

1,680 

760 

680 

Rent jn land 

5,400 

3,780 

3,400 

4,200 

Interest 

405 

480 

1,120 

960 

Total Cost 

14,880 

13,750 

22,530 

21,350 

Cost per kilograms 
(Paddy) 

9.92 

7.64 

11.26 

11.24 

Returns (Gross) 

Paddy (KT) 

1.50 

1.80 

2.00 

1.90 

VN$ 

27,000 

25,200 

34,000 

28,500 

Returns to Management 

12,120 

11,450 

11,470 

7,150 

Paddy Price 

18 

14 

17 

15 





Table 6. * Southern Region: Comparative costs and returns of rice producers on a hectare 
basis by cultural practice, using traditional technology- 1970 prices. 


Broadcast Double Single 

Floating Non-floating transplant transplant 
- VN$ - 


Costs 


Land preparation 

4,500 

5,400 

- 

6,200 

Labor 

6,255 

9,020 

26,530 

19,340 

Seed 

2,400 

2,760 

1,035 

1,035 

Rent on land 

6,000 

6,210 

4,600 

6,440 

Interest 

600 

760 

1,600 

1,520 

Total Cost 

19,755 

24,150 

33,765 

34,535 

Cost Per Kilogram (Paddty) 

13.17 

13.41 

16.88 

18.18 

Returns (Gross) 

Paddy (HT) 

1.50 

1.80 

2.00 

1.90 

VN$ 

30,000 

41,400 

46,000 

43,700 

Returns to Management 

10,245 

17,250 

12,235 

9,165 

Paddy Price 

20 

23 

23 

23 


Note: 


Prices used to formulate this table are preliminary 
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Table 7. Southern Region: Comparative costs and returns of rice producers on a hectare 
basis by cultural practice, using improved technology - 1968 prices. 


Single transplant 


Broadcast Local TN 

Non-floating varieties varieties 




- - VN$- 


Costs 

Land preparation 

3,420 

3,850 

3,850 

Labor 

5,390 

12,990 

14,600 

Seed 

1,680 

675 

675 

Insecticide 

3,250 

3,250 

3,25u 

Fertilizer 

1,430 

1,710 

2,970 

Rent on land 

5,040 

5,850 

10,125 

Interest 

920 

1,440 

1,600 

Total cost 

21,130 

29,765 

37,070 

Cost per kilogram (paddy) 

8.80 

11.06 

8.24 

Returns (Gross) 

Paddy (MT) 

2.40 

2.60 

4.50 

VN$ 

33,600 

39,000 

67,500 

Returns to Management 

12,470 

10,235 

30,430 

Paddy Price 

14 

15 

15 





Table 8. Southern Region: Comparative costs and returns of single transplant rice 
producers on a hectare basis, using improved technology - 1970 prices. 



Broadcast 

Non-floating 

Single 

Local 

varieties 

transplant 

TN 

varieties 

' 


-VN$ - 


Costs 

Land preparation 

5,400 

6,200 

6,200 

Labor 

11,270 

21,805 

24,680 

Seed 

2,760 

1,035 

1,035 

Insecticide 

3,860 

3,860 

3,860 

Fertilizer 

1,560 

2,280 

3,960 

Rent on land 

8,280 

8,970 

15,525 

Interest 

1,320 

2,160 

2,400 

Total cost 

34,450 

46,310 

57,660 

Cost per kilogram (paddy) 

14.35 

17.81 

12.81 

Returns (Gross) 

Paddy (MT) 

2.40 

2.60 

4.50 

VN$ 

55,200 

59,800 

103,500 

Returns to Management 

20,750 

13,490 

45,840 

Paddy Price 

23 

23 

23 


Note: 


Prices used to formulate this table are preliminary.. 





Table 9. Coastal Lowlands: Comparative costs and returns of single transplant rice 
producers on a hectare basis, using traditional and improved technology 
- 1968 prices. 



Local 

Traditional 

technology 

varieties 

Improved 

technology 

TN 

varieties 



- VN$ - - • 


Costs 

Land preparation 

4,375 

4,375 

4,375 

Labor 

13,670 

15,090 

16,130 

Seed 

1,125 

1,125 

1,125 

Insecticide 

- 

3,600 

3,600 

Fertilizer 

- 

3,700 

5,280 

Rent on land 

7,125 

10,000 

16,875 

Interest 

1,200 

1,840 

2,000 

Total cost 

27,495 

39,730 

49,385 

Cost per kilogram (Paddy) 

14.47 

14.71 

10.97 

Returns (Gross) 

Paddy (MT) 

1.90 

2.70 

4.50 

VN$ 

47,500 

67,500 

112,500 

Returns to Management 

20,005 

27,770 

63,115 

Paddy Price 

25 

25 

25 


GJ 





Table 10. Coastal Lowlands: Comparative costs and returns of single transplant rice 
producers on a hectare basis> using traditional and improved technology - 
1970 prices. 



Local 

Traditional 

technology 

varieties 

Improved 

technology 

TN 

varieties 

Costs 


-VN$- 

10,800 

Land preparation 

10,800 

10,800 

Labor 

17,760 

19,910 

21,420 

Seed 

1,440 

1,440 

1,440 

Insecticide 

- 

4,980 

4,980 

Fertilizer 

- 

2,820 

3,960 

Rent on land 

9,120 

12,800 

21,600 

Interest 

1,840 

2,640 

2,720 

Total cost 

40,960 

55,390 

66,920 

Cost per kilogram (Paddy) 

21.56 

20.51 

14.87 

Returns (Gross) 

Paddy (MT) 

1.90 

2.70 

4.50 

VN$ 

60,800 

86,400 

144,000 

Returns to Management 

19,840 

31,010 

77,080 

Paddy Price 

32 

32 

32 


Note: Prices used to formulate this table are preliminary 





Table 11 


Southern Region: Estimated cash outlays on per hectare basis for single transplant 
rice producers at selected foreign exchange rates on imported inputs - 1970 prices. 



Local varieties 

TN varieties 


VN$118/US$1 

VN$275/US$1 

VN$118/US$1 

VN$275/US$1 

Cash Outlays . , 

Laborand land preparation^-* 

12,820 

20,980 

VN$- 

14,500 

24,900 

6,680 

6,680 

6,680 

6,680 

Insecticides 

3,860 

8,990 

3,860 

8,990 

Fertilizer 

2,280 

5,310 

3,960 

9,230 

Other Costs 

33,490 

33,490 

43,160 

43,160 

Total 

46,310 

54,470 

57,660 

68,060 

Costs per Kilogram of Faddy 

17.81 

20.95 

12.81 

15.12 

O / 

Marginal Returns to Fertilizer— 

4.54 

1.94 

7.00 

3.00 


Note: 1970 prices are preliminary. 

1/ Forty percent of land preparation cost and 12^ MHD for transplanting. 

2/ This represents the marginal returns over marginal costs assuming fertilizer application at the 
mean rates indicated in charts 1A and 2A. and assuming a farm price for paddy of VN$23 per kilogram. 
Fertilizer prices used were VN$12 at the VN$118 to US$1 and VN$28 at the VN$275 to US$1. 
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Table 12. Coastal Lowlands: Estimated cash outlays on per hectare basis at selected exchange 
rates on imported inputs - 1970 prices. 



Lees! varieties 

TN varieties 


VNS118/USS1 

VN$275/US$1 

VN$118/US$1 

VN$275/US$1 

Cash Outlays ., 

Labor and land preparation^' 

15,720 

26,090 

16,860 

28,750 

7,920 

7,920 

7,920 

7,920 

Insecticides 

4,980 

11,600 

4,980 

11,600 

Fertilizer 

2,820 

6,570 

3,960 

9,230 

Other Costs 

39,670 

39,670 

50,060 

50,060 

Total Costs 

55,390 

65,760 

66,920 

78,810 

Costs per Kilogram of Paddy 

20.51 

24,35 

14.87 

17.51 

2/ 

Marginal Returns to Paddy— 

6.77 

2.90 

9.73 

4.17 


Note: 1970 prices are preliminary 

1/ Forty percent of land preparation costs and 18 MUD for transplanting. 

2/ This represents the marginal returns over marginal costs assuming fertilizer application at the 
mean rates indicated in charts 1A and 2A and assuming a farm price for paddy of VN$32 per 
kilogram. Fertilizer prices used were VN$12 at the exchange rate of VN$118 to US$1 and VN$28 at the 
exchange rate of VN$275 to US$1. 



Paddy yield (t/ha) 



0 100 200 300 400 

Fertilizer (kg/ha) 


(50 percent urea and 50 percent 16-16-8) 

Chart: 1 A. Traditional rice variety fertilizer response, 1968/69 crop. 
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AGRICULTURAL AND TRADE DEVELOPMENTS IN THE LDC'S: 
IMPLICATIONS FOR. THE UNITED STATES 0 

Willard W. Cochrane ** 


i 

As the title suggests, we will be concerned in this paper with agri¬ 
cultural and trade developments in the Less Developed Countries (LDC's), and the 
implications of those developments for the welfare of farmers and consumers in 
the United States. In thinking about the agricultural development problems of 
the LDC's, I am increasingly convinced of the obvious, namely, that resource 
endowments of the LDC's vary tremendously. As a consequence, the agricultural 
development process and the trade potential of LDC's must differ markedly. In 
this paper, then, we will divide the LDC's into two major groupings: those for 
which the pressure of population on land and water resources is great, hence, 
the land/man ratio is low; and those for which the pressure of population on 
land and water resources is considerably less, hence, the land/man ratio is 
relatively high. And we will analyze agricultural and trade developments over 
the past decade, and the decade ahead, in each of these groupings. 

Once we have reached some conclusions regarding agricultural develop¬ 
ment and trade potentials of the above groupings, we will consider the implica¬ 
tions of those developments specifically for the United States. Finally, we 
will consider the response of the United States to such developments. In this 
connection, we will give some attention to both the probable response of the 
United States, and what ought to be its response. Let U 3 , than, proceed 
immediately to an analysis of the first grouping of the LDC's. 


II 

The countries of Asia uniformally heve a low land/man ratio, where by 
"land" we mean the available cultivated land and potentially arable land, and 
by "man" we mean the total population of the country or region. As of 1965, the 
acres of cultivated land and potentially arable land per person was 1.5 acres 
for the continent of Asia. 1/ Important increases in agricultural production 
for the countries of Asia, thus, cannot take place through extensive develop¬ 
ments. They must occur through intensive developments on the existing cultivated 
land and the very limited potentially arable land. Increased agricultural pro¬ 
duction in the LDC's of Asia must occur through improved water control and 
management, the increased application of nonfarm produced inputs and the trans¬ 
formation of fanning operations from a traditional state to a modem, scientific 


* This paper was prepared for the conference *J.S. Trade Policy and 
Agricultural Exports sponsored by the Center for Agricultural & Economic 
Development of Iowa State University. This paper is being formally published 
in a book by the Center which includes papers on export and agricultural policy 
prepared by eighteen authors. 

** Professor of Agricultural Economics, University of Minnesota, St. 
Paul, Minnesota, U.S.A. 




- 2 - 


state, all of which operate to Increase output per acre cultivated. And this 
Is what Is happening over wide reaches of the Aslan sub-continent and In limited 
enclaves in Southeast and East Asia. It is what we are now calling the Green 
devolution. This is perhaps a bad term, since it implies that more is happening 
over a wider area than really is the case. But it is important to recognize 
that the principal components of the Green Revolution - high yielding plant 
varieties, water, fertilizer and plant protection - which had their origin in 
Japan and Mexico, are now finding their greatest application in South and South¬ 
east Asia. 


The dramatic production developments in Aslan agriculture, which seemed 
to burst across the developing world in 1967-68, but which had really been in 
the research and development pipeline for a decade, may be usefully broken into 
three categories. First, the new dwarf varieties of wheat, in combination with 
water, fertilizer and pesticides, have enabled farmers adopting the new wheats 
in Pakistan, India and a few other countries to double their production of wheat 
in those areas with ready access to water. Second, the new dwarf varieties of 
rice have been adopted by farmers more slowly than wheat, hence, they have less 
dramatic impact on total output for several reasons: (a) the new rices are more 
demanding with regard to water management than the new wheats, (b) for numerous 
reasons (e.g., lack of water management, disease problems) the yield increases 
have been less dramatic than for wheat, and (c) consumer acceptance of the new 
rices has not been good ir. many cases. Nonetheless, solid and steady gains in 
the research, development and adoption of the new rice varieties have been made. 
We can expect continued and significant increases in rice production in the hot, 
wet regions of the world. Third, a wide variety of production developments are 
occurring throughout the developing world in such diverse commodity areas as 
marlze, mushrooms, potatoes, grapes, and dairying. These production developments 
are so varied that it is difficult to find a good term to describe them, but they 
are based on the spirit of science and modernization that is sweeping across the 
agricultural economies of Asia, and they often reflect a spirit of enterprise 
which in the past has been lacking in the LDC's. 

Further, there is no reason to believe that che dramatic production 
developments in Asian agriculture of the past five years are likely to phase 
out in the 1970's. On the contrary, continuous breeding programs in rice and 
continued efforts to improve the management of water on paddy fields suggests 
to me that paddy yields will increase throughout the 1970's, with significant 
increases occurring in rice production in many Asian countries. 

The search for and development of new crops is playing an important 
role too. Ten years ago potatoes were rarely produced in India, now potatoes 
are grown widely across Northern India in the winter season. Similarly, grapes, 
apples, maize and soybeans are being produced more widely in India; and often 
with spectacular success. These and other crops in conjunction with the high 
yielding wheats and rices are contributing importantly to increases in aggregate 
farm output through the practice of multiple cropping. 

Lester Brown makes the following important point with regard to the 
practice of multiple cropping. 2/ 
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The genetic characteristics of the new varieties - 
high yields, early maturity, and reduced sensitivity to 
day-length - are opening new vistas for multiple cropping. 

Farming around the calendar with two, three, and occasionally 
even four crops per year is becoming feasible in the tropics 
and subtropics, wherever water is available for irrigation. 

Historically tied to the monsoon or rainy season, agriculture 
in these regions is developing a new rhythm; farmers are 
beginning to discover the potential for expanding food pro¬ 
duction during the dry, sunny season. Data from both 
Indonesia and the Philippines show higher yields in the dry 
season than in the rainy season for four high yielding 
varieties grown at several different sites. Although envi¬ 
ronmental conditions varied widely among the sites, dry- 
season yields were consistently higher, averaging 52 percent 
above those obtained during the rainy season. The potential 
of multiple cropping is suggested by the performance of 
Taiwanese farmers who expanded the area producing multiple 
crops from 18 percent in 1946 to 89 percent in 1966. By 1969, 
they were harvesting an average of two crops per year on all 
cropland in Taiwan. 

From the production developments briefly described above, most LDC's 
in Asia are currently experiencing a growth rate in agricultural production of 
2.5 percent per year or more. Several have growth rates exceeding four percent 
per year - for example, Thailand and Taiwan. 3/ By United States standards, 
or any standards, for that matter, this is an outstanding record. But the 
LDC's in Asia are not as yet flooding the world market with agricultural 
surpluses, as are the developed countries of the West. They are not, because 

in most cases the demand for agricultural products is increasing more rapidly 

in those countries than is production. 

Let us explore this relationship in more detail. There are a number 

of LDC's in Asia, found mostly in West Asia, in which population growth is 

equal to, or exceeds, the rate of increase in agricultural production. These 
countries are growing both in terms of population and agricultural production, 
but they are not developing economically in that the per capita availability 
of agricultural products is holding constant, or declining. Happily, most 
LDC's in Asia are experiencing a rate of increase in agricultural production 
which exceeds population growth; but because of rising incomes and the resultant 
increase in the per capita demand for agricultural products, the rate of increase 
in total demand exceeds the rate of increase in production. Thus, although these 
countries are making good progress in the development and modernization of their 
agricultural plants, and are having some success in increasing the per capita 
availability of food supplies, they continue to experience food problems because: 
(a) total demand exceeds supplies, and (b) the extreme inequality in incomes, 
in which a fourth to a half of the population cannot afford a diet that is 
adequate even in calories. India is a case in point. Finally, there are a few 
Asian countries that are on the brink of a production surplus for food grains 
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(West Pakistan, for example), or that have achieved such a satisfactory state 
of overall economic development that they have become Important exporters of 
certain specialty products (mushrooms from Taiwan, for example). 

Now, the question before us is the following. As agricultural develop¬ 
ment continues to occur in the 1970's, along the intensification route outlined 
above, how are the production fruits of that development likely to be distributed? 
Will more Asian LDC's become intermittent grain exporters as now is the case with 
West Pakistan? Or will some countries follow the Taiwanian example and seek to 
export high-income elasticity agricultural products? Or will most Asian 
countries look inward and try to improve the economic lot of the masses of people 
living in extreme poverty in those countries? Or will something else occur? 

First, it should be recognized that if LDC's in Asia become involved 
in civil wars and internal strife such as we have witnessed in Cambodia, Laos 
and Vietnam over the past decade, and as we are currently witnessing in Pakistan, 
those countries are not going to enjoy rapid and sustained agricultural develop¬ 
ment. In this connection, the Green Revolution could itself lead to social and 
political revolution in those countries, where the production gains from that 
production revolution are distributed in a highly lnequltous manner. In a 
sense, this is what is occurring in Pakistan; the agricultural sector of West 
Pakistan has developed in a spectacular fashion, whereas agricultural develop¬ 
ment in East Pakistan has lagged badly. This fact added to certain other 
grievances, including racial differences, has touched off a civil war. We can 
expect more of this in the LDC's where one region, or one social class, benefits 
directly and importantly from the agricultural development process, and other 
regions or social classes fail to prosper. This kind of uneven development and 
unequal distribution of the fruits of development could easily choke off and 
destroy the development process in certain Asian countries over the next decade. 

But assuming that the political and social processes support and 
facilitate the adoption of new and improved production technologies in agricul¬ 
ture, and further speed the rate of output increase, how will the surplus 
product be distributed? Given the existing and physical marketing machinery, 
including transport facilities, in these countries and the need to earn foreign 
exchange through increased merchandise exports, a powerful tendency exists 
to move grain surpluses, over and above absolute minimum needs, into export. 

Hence, I expect countries like India and West Pakistan, to become intermittent 
grain exporters as quickly as possible and to the greatest extent possible in 
the 197 O's. 

Countering the drive for commercial grain export, is the urgent need 
to improve the lot of millions and millions of the poorest of the poor in 
these countries through increasing their consumption of food. Professors 
Dandekar and Rath in their path breaking study of poverty in India estimate, 
for example, that 40 percent of the rural population and 50 percent of the 
urban population in India in 1960-61 lived in such poverty that they could not 
afford to purchase sufficient food to provide them with an adequate diet with 
respect to calories. 4/ And poverty amongst the urban population has deepened 
and widened since 1960-61, with the extent of poverty holdfng about constant in 
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the rural population. If public works programs, or special food programs, were 
designed and placed in operation to reach the nearly 50 percent of the Indian 
oopulation living in poverty, and to raise their consumption of food to a level 
of adequacy, the prospective grain surpluses of the next several decades would 
melt like snow on a May day on the dustry plains of Northern India, But public 
works programs designed to raise the daily incomes of more than 200 million 
oeople, or special food programs designed to reach that number, would be terribly 
costly and place a huge drain on the treasury of the Government of India. Thus, 
India and other Asian countries with great masses living in poverty are likely 
to move cautiously with respect to such programs. In my judgement, governments 
of Asian LDC's will nibble on their respective poverty problems during the 
coming decade, and take such actions as are required to maintain social tran¬ 
quility and political stability, but little more. And they will seek wherever 
possible to move short-run market surpluses of grain into the export market. By 
such a policy they improve their budget position, rather than make necessary 
the imposition of a sharply progressive income tax. 

Asian LDC's are not, however, tied to food grains, or to such traditional 
exports as tea, oil seeds and hard fibers. Agricultural development in the past 
two decades has opened up numerous opportunities for Asian LDC's to move into 
the production and export of non-traditional products. 

Thailand, a leading rice exporter for decades, has watched the spread 
of the Green Revolution with fear and trepidation and has felt its first harsh 
consequences in the form of a decline in rice exports prices of some 25 to 30 
percent. Fortunately for Thailand, some farmers, businessmen and research 
workers began to experiment with maize production in the early 1950's. The pro¬ 
duction of maize increased rapidly in the upland areas of Thailand, enabling 
maize exports to increase by 30 percent per year (compared with a 1.4 percent 
increase for rice, for example) from the middle 1950's to the middle 1960's. 

By 1965, maize had become Thailand's fourth largest export commodity. Thailand 
discovered a non-traditiona1 agricultural commodity - maize - which it could 
produce efficiently and for which the foreign demand was increasing rapidly 
(particularly in Japan), and it has come to enjoy an expanding export trade in 
that commodity. Currently the government of Thailand is attempting to develop 
a swine industry, which at this infant stage, is making modest progress. Pro¬ 
moters of hog production expect first to export live animals to Singapore and 
Hong Kong, and second to develop a meat packing industry. And currently there 
is considerable talk among research workers and economic planners of producing 
vegetables as a second crop after rice, process some or all of these vegetables 
and export canned vegetables to the markets such as Japan and Hong Kong. 

Similarly, Taiwan has de-emphasized sugarcane production, held the 
acreage devoted to rice about constant, and diversified its agriculture. 

Acreages devoted to vegetables, peanuts, soybeans, tobacco and fruits have 
increased importantly in the past two decades. Three non-traditiona1 export 
commodities have become important foreign exchange earners in recent years; 
they are mushrooms, canned asparagus, and plywood. It could be said that Taiwan 
has become the mushroom capital of the world in the 1960's. 
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True, every developing country cannot turn to mushrooms. But, every 
LDC can look for commodities with a high-income elasticity, which it can 
produce efficiently, and then explore the possibilities of exporting those 
commodities to rapidly developing areas like Japan, Western Europe and North 
America. So long as the economies of the developed countries continue to grow 
there will be a strong demand for maize and soybeans out of which to produce 
meat, for meat products themselves, and for specialty items like canned 
vegetables, fruits and nuts. The best hope for many an LDC to increase its 
export earnings from agriculturally related industries in the decades ahead, 
is to turn to the non-traditional commodities with high-income elasticities. 

In sum, through research and development, the increased application 
of nonfarm purchased inputs, and more intensive farm operations, a revolution 
in the production of food grains and many other commodities is occurring 
throughout South and East Asia. Research developments, technologies currently 
available and investment plans suggest that this production revolution in 
agriculture will continue throughout the next decade or two. In this event, a 
rate of output expansion in agriculture of 3 or 4 percent per year could be 
the norm. 


Whether these rates of output expansion will be achieved in fact will 
depend upon the success of these countries in achieving internal political 
and social stability. And on this point I do not have the answer; I am 
optimistic one day and pessimistic the next. But assuming sufficient internal 
peace and tranquility to permit and facilitate the achievement of rates of 
agricultural output expansion of 3 or 4 percent per year, we can expect the 
LDC's from Asia to become more active exporters of food grains and a variety 
of non-traditional agricultural exports (e.g., feed grains, swine, canned 
fruits). These new exports of wheat and rice will tend to be of low commer¬ 
cial quality, and come onto the market in a rush. Thus, these exports will 
have a de-stabilizing influence on the world grain market - perhaps at times 
a chaotic effect. 

Such adverse effects on the world grain market would be reduced, 
perhaps even eliminated, if the countries involved would make a serious effort 
to achieve a more equitable distribution of agricultural production gains 
within their own populations. And we can hope that this will occur; perhaps 
even help to make it occur. But poverty is so ubiquitous in these countries 
that extraordinary measures, involving significant redistributions of income, 
will be required to effect a tangible improvement in the lot of the masses 
living in poverty, including a discreet jump in their food consumption. It 
could be done. And it may be done to avert political chaos and civil war. 

But I am inclined to doubt that it will be done short of violent internal 
strife. Thus, as you see, I oscillate back and forth between great production 
gains and exportable surpluses, and internal political strife and social 
upheavals, which will choke off the agricultural production developments that 
are technically possible. 
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III 

The LDC's of Latin America and Africa are typically high land/man 
ratio countries. The acres of cultivated and potentially arable land per 
person in Latin America is 9.5; the acres of cultivated and potentially arable 
land per person in Africa is 7.1. The LDC's of Latin America are poor and 
economically backward, but they do not suffer grinding poverty by the masses 
as do the LDC's of South and East Asia. Further, the LDC's of Latin America 
and Africa typically have an option open to them that is not open to Asian 
LDC's, namely, increasing aggregate agricultural output through bringing new 
land into cultivation. In other words, extensive agricultural development has 
been, and will continue for an indefinite period, to be an important, if not 
the dominant, source of production increases in these countries. 

It is Important to recognize that these are extreme differences in 
the wealth, or income, position of countries falling in this high land/man 
ratio category. For example, the per capita Gross Domestic Product (GDP) for 
the period 1955-67 for countries in Latin America ranged from $935 per year in 
Venezuela and $758 per year in Argentina to $176 in Bolivia and $79 in Hati. 

The same extreme differences in wealth, or income, position are to be found 
in Africa too. For example, per capita GDP for the period 1955-67 for LDC's 
in Africa ranged from $1,062 for Libia to $50 for Malawi and $44 for Upper 
Volta. In fact, there may be a question whether Argentina is really an LDC; 
in my opinion, it is a developed country suffering from a prolonged period of 
economic stagnation. And the white settlements in Kenya and Rhodesia and the 
French in Algeria, with ready access to European capital and technology, 
certainly placed those countries, at one time at least, in a different position 
than most LDC's in the same areas. 

The LDC's in Latin America and Africa also exhibit a wider range in 
the average annual growth of agricultural production than do the LDC's of the 
For East (see the range in production growth rates in Figure 1).«L/ For the 
period 1952-69 four LDC's in Latin America had growth rates in agricultural 
production that exceeded five percent per year (Ecuador, Venezuela, Nicaragua 
and Mexico). And the growth rates of five Latin American countries exceeded 
the LDC with the highest growth rate in the Far East, Thailand. At the other 
end of the scale, four LDC's in Latin America had growth rates in agricultural 
production of less than one percent per year (Cuba, Barbados, Hati, Uruguay), 
and Argentina could muster a growth rate in agricultural production of only 
1.5 percent per year. Similarly, we find the same extreme range in the rate 
of growth in agricultural production in Africa. Two countries. Ivory Coast 
and Upper Volta, had growth rates for the period 1952-69 that exceeded 5.5 
percent per year; three countries, Algeria, the Congo and Botswana, had 
negative growth rates, and Tunisia limped along with a rate of 0.2 percent 
per year. 


Given the fact that most LDC's in this category could Increase agri¬ 
cultural output (1) by intensifying farming operations on existing cultivated 
areas, and (2) by bringing new land under cultivation, why are some of these 
countries able to develop their agricultural economies at a fantastically 



rapid pace, and others fail completely? Obviously there is no easy, general 
answer to this question which can be put to use to speed up development in the 
lagging LDC's. But seme observations are in order, which are helpful in 
thinking about the problem. Most of the countries that achieved high rates 
of increase in agricultural production in this high land/man ratio category 
of countries did so through an expansion in their agricultural plants - by 
bringing new land under cultivation. Brazil, for -xample, which achieved a 
rate of increase in agricultural production of 3 7 percent per year over the 
period 1952-69 did so almost exclusively through extensification. Lotus 
Herrmann writes as follows with regard to Brazil. ".... Less than 1 percent 
of the 6 million hectares in the frontier states was in crops in 1960, compared 
with 10 percent of the 2.5 million hectares in the settled states. It is not 
surprising, then, that Brazil's agricultural growth from 1947 to 1965 came 
mainly from increases in cropland. 

A few other countries, such as Mexico, were able to marshall a total 
development effort involving: (1) increased area under crops, (2) increased 
fixed and working capital invested per acre, (3) new and improved technologies 
adapted to the area, and (4) a favorable economic climate and stable govern¬ 
ment. This is an exceedingly difficult development package to put together, 
and only a few LDC's have succeeded in doing so, but when they do agricultural 
production soars. There is another route to successful agricultural develop¬ 
ment, which a few LDC's have discovered; it is to seek out and find a high- 
income elasticity agricultural product, which complements the agricultural 
economy of certain developed nations, hence, does not encounter formidable 
import barriers, and may be produced efficiently in the LDC in question. 

Ecuador has found such as commodity in bananas; it has achieved a growth rate 
in its agricultural production of 6.3 percent per year based primarily on one 
commodity, bananas. So it can be done, but to borrow a phrase "it ain't easy". 

The LDC's in this category of countries with the poorest production 
records have ready, almost easy explanations. Almost without exception 
they have suffered from wars of independence, civil wars, serious internal 
strife find highly unstable governments. In this political climate significant 
and sustained agricultural development was, and in some cases continues to be, 
impossible. Countries such as Argentina and Chile, Dahcmey, Chad and Guinea, 
besides suffering from poor and arbitrary governmental management, have been 
handicapped by various other factors. In some cases governmental pricing 
policies have operated as a di3-incentive to agricultural production 
(Argentina is the classic case in point). In more cases, inadequately 
financed policies, poorly administered policies, or no policies at all, have 
resulted in the failure to develop a necessary transport system, to develop 
the necessary new and improved technologies adapted to the area, to provide 
the necessary production input (e.g. fertilizer and pesticides) to provide 
the necessary production credit, to begin to control and efficiently manage water 
supplies, and on and on. Without these components a modem, productive 
agriculture cannot be established, even where new land is available to be 
brought under cultivation. Hence, when and where they are not provided, or 
are provided in minimal amounts, agricultural development proceeds at a slow 
pace. 



- 9 - 


Are there forces at work which will operate to reduce the extreme 
range in rates of growth in agricultural production, and tend to concentrate 
LDC's from Latin America and Africa in a high level band of say from 3 to 5 
percent increase per year? I think not, I see no reason to believe that 
governments in this category of LDC's will be more stable and less arbitrary 
Ln the next 20 years than in the last. Revolution, internal strife and the 
coming and going of military dictators will be the norm for many, if not most, 
of these countries for a leng time to come, none of which is conducive to 
economic development. 

Improvements in transport, electric power and water management will 
come slowly because of the large investment costs involved, and the pay-off 
Erom research and development in the form of new and improved technologies 
Ln agriculture we have learned over and over again takes time, often a very 
long time. Thus, I would expect that rates of growth in agricultural pro¬ 
duction, as a general pattern, will continue pretty much as they have in the 
sast. But this in itself does not represent failure. The modal countries 
Ln this category of LDC's are increasing their total output from agriculture 
by 2 to 4 percent per year 1 , and, as we have already noted, a few exceptional 
countries are exceeding 5 percent per year. 

We should, however, expect some shift in the country pattern of growth 
rates. I do not believe,, for example, that Ecuador can maintain a growth 
rate of 6.3 per year on bananas alone; limits to the size of the market and 
external competition are likely to place some brakes on this growth rate. On 
the other hand, the sleeping giant, Argentina, must awaken some day and start 
producing agricultural products more nearly in line with its resource endow¬ 
ments. And Brazil could well be the next country to make it big in terms of 
total economic development. 

In Africa anything can happen. But in the long run I certainly do not 
expect Algeria to have a negative rate of growth in agricultural production, 
and for Upper Volta to sustain a rate of 5.7 percent per year, however, it 
may hove achieved that rate between 1952 and 1969. 

Bearing in mind the agricultural development facts and relationships 
discussed above, what are the agricultural trade prospects for this category 
of LDC's over the next decade or two? There is no reason to expect any 
diminution ln the rate of increase ln the production and export of tropical 
products from these countries. They have experience with these products and 
know how to produce them; they have new lands which can be devoted to their 
production; they have need for the foreign exchange earnings; and tropical 
products typically do not encounter prohibitive import restrictions in 
developed countries. Thus, we can expect this group of countries to continue 
to expand the production of tropical products - probably expanding production 
to the point where total supplies are pressing against world market demand 
and chronically depressing world prices. Perhaps these countries will have 
some success ln regulating world supplies through international commodity 
arrangements, as they seem to be currently having with respect to coffee; 
but, as an old supply manager, I have my doubts. 


3/S* 
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In the area of competitive agricultural products - the grains, live** 
stock, oil seeds, and non-tropical fruits and vegetables -> almost anything 
may happen with respect to exports from the LDC's of Latin America and Africa. 

Both Mexico and Brazil, for example, Increased their production of feed grains 

(primarily maize), sufficiently In the 1960's to become exporters of feed 
grains by the end of the decade. And we should expect feed grains from these 
two countries to increase further In the 1970's, 3lnce both countries have put 
together a highly successful development package foi agriculture, But the 
world market for feed grains Is expected by some to expand so greatly during 
the decade of the 1970’s, that exports of feed grains from Mexico and Brazil 
will be dwarfed by the larger developments. The authors of the publication 
Growth in World Demand for Feed Grains argue, for example, that ]_/ 

From a net export position of 5 million tons In 

1965, the less developed countries as a group appear des¬ 

tined to become net Importers of at least this amount, 

/of feed grain/, if present per capita levels of meat 
consumption are not to be reduced. They would Import 
even larger amounts if expected relationships to income 
growth hold and no change is made Is present production 
policies in some less developed countries. Exports of 
some less developed countries (LDC's) are projected to 
increase, and the United States should continue through 
1980 to lead the world in net exports of coarse grain, 

Les3 developed countries are expected to feed 
their livestock 65 million tons of grain in 1980; central 
plan countries, 150 million tons; and developed countries, 
over 300 million tons, These figures Imply more than 
doubling the use of feed grain inless developed countries, 

65 percent expansion in central plan countries, and 51 
percent growth in developed countries. 

I would argue as follows, then, with regard to the export trade of 
LDC’s from Latin America and Africa in the competitive product category. 

Some startling developments may occur in certain LDC's in this category, but 
it is difficult to predict when and where. Such agricultural developments 
may be large relative to the production capacity of the LDC's in question, 
and lead to high rates of growth in the production of competitive products, 
but such developments and such rates of growth will be small relative to the 
world demand for the products Involved . Thus, with one or two possible 
exceptions, we would not expect increases in the production and export of 
competitive product - *; from these LDC's to play an important role in the world 
trade picture. And if they play an important role, it will be principally 
in denying the developed countries an increasing role in supplying the 
market for grains and livestock products in those LDC's, as the demand for 
neet and animal products increases with increased general economic development, 

Two countries in Latin America, Argentina and Brazil, could prove to 
be the exception to the above generalization. Both of these countries have 
the potential of greatly increasing their domestic production and export of 
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food grains, feed grains and livestock products. The production potential is 
there; the potential volume of grain and livestock exports from these countries 
could significantly influence world trade in these commodities in the 1970's 
and 1980's. But whether these two countries will formulate the policies and 
organize their productive resources in a manner that will enable them to 
realize their potential remains to be seen. 


IV 

What are the implications of the foregoing developments for the United 
States? First, as a direct result of the Green Revolution, P.L. 480 exports 
of wheat have just about been cut in half over the past four years. 

Second, wheat production developments in the LDC's are likely to 
reduce P.L. 480 exports of wheat to a trickle by the end of the 1970's. 

Third, wheat production developments in certain LDC's are likely to 
result in those LDC's becoming intermittent exporters of wheat in the 1970's. 
Such exports will come onto the market with a rush when they come, be of low 
commercial quality and cause prices to fall sharply when they hit a thin world 
commercial market. 

Fourth, developments with respect to the production of rice in Asian 
LDC's have progressed more slowly than with respect to wheat. Nonetheless, 
there is reason to believe that paddy yields per acre and rice production in 
the aggregate will increase importantly in the 1970's and 1980's. In this 
event, we can expect P.L. 480 shipments of rice to Asian LDC's to wither away 
in the 1970's. 

Fifth, given the expected increase in the demand for meat, and the 
feed grains to produce that meat, in the less developed world in the 1970's, 
it seems improbable that the LDC's in the aggregate will become a net 
exporter of livestock products and feed grains in the 1970's and 1980's. 

There is always the possibility, however, that countries such as Argentina 
and Brazil will become sufficiently larger producers, and exporters, of meats 
and feed grains to become formidable trading competitors of the United States. 

There is a high probability, then, that the loss of export markets 
for wheat and rice, and low and chaotic prices in world markets, will force 
wheat and rice producers in the United States to undergo some significant 
production adjustments. In the first instance, producers of those commodities 
may wish to consider further reductions in production through control programs. 
But in the intermediate run there will be a strong pressure to shift wheat 
producing resources into feed grains, and rice producing resources into 
soybeans, cotton, feed grains and vegetable crops. Thus, through the process 
of substitution the impact of the loss of export markets for wheat and rice 
will be transferred through the farm economy. In the long run, lower grain 
prices generally may force some wheat producing areas into grass and exten¬ 
sive cow-calf operations. Finally, although not a probability, it is possible 
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:hat American farmers may face stiffer competition In feed grain markets abroad 
:rom certain African and Latin American LDC's in the 1970's and 1980's, 

In cum, the 15 year long period of foreign surplus disposal of food 
grains seems to be coming to an end, and the competition for commercial export 
markets for food grains seem certain to become more intense. The feed grain 
export picture is generally bright, with only a dark cloud or two on the distant 
horizon. 


2uc it is important to recognize that agriculture development in the 
wDC's will bring new export opportunities to the United States and other indus¬ 
trial nations, Sustained agricultural developments in those countries will 
'require a large and continued inflow of all kinds of agriculturally related 
capital inputs: electric motors, tube well and water pipe, construction steel, 
trucks, railway cars, fertilizer, fertilizer factory construction materials, 
tin plate, copper wire, road building equipment, machine tools and on and on. 

As an economically advanced country, the United States has a technical superiority 
in the production of many of the above products, and it should expect to increase 
its exports to the LDC's in those high-valued product lines. This is what deve¬ 
lopment is all about - the adjustment in each country (DC and LDC) wherein 
resources shift out of low productivity lines and into higher productivity lines. 
In India this may mean shifting away from single-crop monsoon paddy production 
to multi-crop production involving high yielding varieties; in the United States 
this may mean shifting out of rice and wheat production and into soybean and 
beef carcass production, or into assembly line housing construction and wood 
products production. In this context, we trade where it is mutually advan¬ 
tageous to do so. Then we adjust some more - in a never ending process that 
brings both gains and losses, joy and sorrow. But if development is occurring 
for the countries involved, the real income gains will outweigh the losses. 


V 

How will the farmers of the United States, their spokesmen and con¬ 
cerned governmental agencies react to the foregoing developments? Without 
strong and wise leadership they (the farmers and the concerned government 
agencies) are likely to react in a highly negative way. Wheat and rice farmers 
will resent the loss of their P.L. 480 markets, and they will seek to avoid 
the production adjustments that follow as a consequence. 

Given the history of agrarian discontent in the United States and 
the response of government to it, it is logical to expect that wheat and rice 
farmers will petition the government for increased income support, temporary 
production controls and subsidized export measures designed to expand sales 
in the international commercial market. It is also possible that farmers 
will use their political influence to further curtail foreign economic and 
technical assistance. The wheat and rice farmers hit by the loss of P.L. 480 
markets are likely to cry out "to hell with our downtrodden neighbors". 
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But let us hope that strong and wise leadership at the national level 
will have made itself felt before we reach the special Interest panic point. 
Clearly our national interest in satisfactory development and stable governments 
:'n the less developed world transcends the possible adverse repercussions of 
-he Green Revolution on American grain producers. First, as noted above, 
successful economic development in the less developed world means an expansion 
in foreign markets for high valued fabricated products in the United States. 
Second, the maintenance of stable governments and the avoidance of internal 
strife and civil wars in the LDC's is vital to the international political 
•nterests of the United States. Internal strife and civil wars invite political 
adventuring by third countries and lead to international confrontations. Thus, 
it is in the economic and political interests of the United States to assist 
and support sustained economic development and stable non-aggresive governments 
in as many LDC's as possible; certainly not to take actions that are intended 
to weaken them. 

What actions, then, should the United States take to assist and re¬ 
enforce the important agricultural developments, as a part of total economic 
development, that are underway in the less developed world? First, the United 
States must be prepared to make some permanent downward adjustments in the 
production of wheat and rice - commodities that have lived on foreign surplus 
disposal fot nearly two decades; most certainly it should not succumb to new 
and mere aggresive export subsidy schemes for those commodities. 

Second, we must not weaken our foreign aid program. On the contrary, 
our foreign aid program should be expanded in terms of total assistance and 
be improved in quality. In this connection our aid program might well be con¬ 
cerned with assisting LDC's to use the fruits of the Green Revolution internally 
to improve food consumption levels in those"'countries. 

Third, the United States should take steps to reduce tariff barriers 
on processed and serai-processed primary products from the LDC's. The effective 
tariff rates on processed primary products in almost all developed countries, 
including the U.S., is stifling industrial development in the LDC's. Perhaps 
the United States could take the initiative in convening a United Nations 
Conference on Trade and Development (UNCTAD), which would concern itself with 
lowering of the very high effective tariff rates on processed primary products 
in the developed countries in return for improved conditions and less arbitrary 
rules governing the investment of private capital in the LDC’s. 

Fourth, the United States should consider extending trade preferences 
to LDC's on general basis, if possible (i.e., in concert with all other 
developed countries). But if that fails, which seems likely at present, then 
it should consider extending trade preferences to all nonaligned LDC's on a 
unilateral basis. The product coverage of such a preference scheme cannot be 
detailed here, but it must be sufficiently wide to assist in a significant way 
with the industrial development of the LDC's. 
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In sum, there Is much that the United f ates can do in furthering its 
self interest in the less developed world, if it would . The four courses of 
action outlined above indicate some important things that It could do. There 
is some pain involved in those courses of action. But if they were pursued 
vigorously under strong and wise national leadership, they could have some 
wonderfully beneficial results for the United States and the LDC's. 


■ 3^3 
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1/ Computed from data in The World Food Problem, A report of the President's 
Science Advisory Committee, Volume II, the White House, May 1967, Tables 7-9, 
p, 434. The ratio of 1.5 for Asia compares with 30.0 for Australia and New 
Zealand, 6.8 for North America, 9.5 for Latin America, and 7.1 for Africa. 


2/ The Social Impact of the Green Revolution , published by the Carnegie Endow¬ 
ment for International Peace, January 1971, No. 581, p. 11. 


3 J Economic Progress of Agriculture in Developing Nations. 1950-68 . Foreign 

Agricultural Economic Report, No. 59, ERS, USDA, Washington, D.C., May, 1970, 
p. 11. The production data in this report differs in some degree from 
production data presented in The State of Food and Agriculture 1970 . FA0, 
Rome, 1970. In the FAO report, for example, production increases for Taiwan 
fall to 3.9 percent per year, but the central point is not changed. 


4/ Poverty in India . Indian School of Political Economy, Poona, January 1971. 
Available through The Ford Foundation, New Delhi, India. 


{3/ ' This figure is taken from The State of Food an d Agriculture. 1970 . FAO, 
Rome, 1970, p. 129. 


6 J Economic Progress of Agriculture in Developing Nations. 1950-68 . Foreign 
Agricultural Economic Report No. 59, Economic Research Service, USDA, 
Washington, D.C., May, 1970, p. 126. 


Tj Donald W. Regier and 0. Halbert Goolsby, Foreign Agricultural Economic 
Report No. 63, Economic Research Service, USDA, Washington, D.C., July, 
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Fig. 1. Average annual growth of agricultural production in 75 developing countries, 
1962-54 to 1967-69. 
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